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Repeat  Contracts 

Seven  new  structures  erected  by  the  same 
I  owners  (Julius  Tishman  &  Sons,  Inc.)  are 
i  all  equipped  with  ILLINOIS  Heating 
Systems. 

No  more  convincing  proof  of  enduring 
!  merit  could  be  conceived  than  these  repeat 
contracts  by  owner-builders  whose  experi¬ 
ence  with  ILLINOIS  Systems  in  prior 
buildings  is  one  of  many  years  standing. 


885  PARK  AVENUE 
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Only  r  Temperature  Rise 
per  Foot  of  Height 


PATENTS 

PENDING 


ON  February  8,  1927,  a  temperature  test  conducted  in  an 
industrial  plant  heated  by  one  Clarage  Unit  Heater 
revealed  the  ideal  conditions  illustrated  above.  With  ordin¬ 
ary  heating  equipment  the  temperature  rise  is  at  least  2°  and 
often  more. 

Clarage  Unit  Heaters  do  a  good  job  of  heating — at  re¬ 
duced  cost.  They  deliver  heat  direct  from  the  fan  at  high 
velocity  radially  in  all  directions  (exclusive  feature),  keep- 
ing  that  heat  circulating  throughout  the  working  zone.  I  J 
They  do  not  permit  it  to  rise  rapidly  and  dissipate  its 
useful  energy  at  the  ceiling.  The  result  is  less  heat  |  I 


Heat  any  type  of  industrial  building  with  Clarage  Unit  Heaters 
—  and  save  substantially.  Units  are  shipped  ready  to  run— easily 
installed.  Let  us  explain  all  of  the  advantages  of  this  new  and  more 
efficient  equipment.  Clip  the  coupon  or  dictate  us  a  letter  today. 


Clarage  Fan  Company 

KALAMAZOO,  MICHIGAN  BRANCHES  IN  22  CITIES 


FLOOR  TYPE 


I  Cl«nkg«  P«n 

IKaltmazDO,  Micklgtin. 

KtndUy  tend  your  FREE  Qcta' 
• .  42  otk  OAtafe  Unit  Heaters. 

V,;.  .  V-  j .  - 


CLARAGE 

HEATER 


THE  ONLY  UNIT  DELIVERING  HEAT  DIRECT  FROM  THE  FAN  RADIALLY  IN  ALL  DIRECTIONS 


jujuitiii 
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Progress  of  Heating 

ana  the  Prevetation  of  Heat  Waste 


Johnson  System  Of 
Temperature  Con¬ 
trol  valves,  entirely 
of  metal,  are  guar¬ 
anteed  for  10  years, 
but  will  last  a  life¬ 
time:  insuring  per¬ 
fect  operation  al¬ 
ways,  no  serious  re¬ 
pairs,  and  depend¬ 
able  service  forever 
after  installation. 


The  Stove  was  invented  by  Benjamin 
Franklin  in  1744. 

There  were  stoves  earlier  than  that; 
but  Franklin’s  invention  brought  them  in¬ 
to  general  use.  This  invention  was  the 
first  really  effective  advancement  in  heat¬ 
ing.  1 1  brought  the  heating  apparatus  into 
the  room  and  radiated  heat  all  around; 
enabling  people  to  obtain  40  to  60  per  cent 
of  the  heat  throughout  the  room ;  losing, 
however,  the  great  balance  up  the  stove 
pipe  and  out  the  chimney. 

In  comparison,  little  progress  has  been  made 
in  some  modern  minds  as  regards  attention 
to  present  day  heat  loss  and  excess  fuel  con¬ 
sumption:  for  buildings  continue  to  be  erec¬ 
ted  without  consideration  of  possible  and 
essential  heat  control  today.  On  the  other 
hand,  architects  and  builders — aware  of  the 
success  o  f  The  J  ohnson  Sy stem  o  f  Heat  Con¬ 
trol,  include  it  in  all  of  their  buildings — thus 
automatically  regulating  the  heat  of  each 
room  correctly,  night  and  day:  and  thus 
preventing  heat  waste  and  loss  as  much  as 
40  per  cent. 


Johnson  Service  Company 

MILWAUKEE,  WISCONSIN 


Branches  in  all  principal  cities 
of  United  States  and  Canada 


THE  ALL  METAL  AND 
DUAL  THERMOSTAT 
SYSTEM  OF  CONTROL 
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^‘Responsivity”  as  a  Factor  in  Heating 

Calculations 

A  New  Method  of  Figuring  Based  on  the  Rate  of  Heat  Penetration 

Through  Building  Materials 

By  Charles  F.  Wolfsfeld 

TO  say  that  no  two  heating  engineers  will  com-  tices  of  the  conservative  designer  who  “plays  safe’’ 
pute  the  same  size  of  radiators  for  a  given  and  the  economical  designer  who  prefers  to  keep 
room  is  not  exaggerating.  And  to  say,  fur-  the  cost  down  and  to  take  a  chance  on  having  warm 
ther,  that  both  will  be  absolutely  correct  is  not  so  weather  until  the  guarantee  period  expires, 
far-fetched  as  it  would  seem.  Each  engineer  as-  Mitigating  somewhat  this  rift  in  commercial 
sumes  a  certain  type  and  grade  of  construction  and  practice  is  the  standard  contract  form  which  pro¬ 
workmanship  for  the  building  proper;  he  bases  his  vides  that  the  heating  system  be  capable  of  heating 
computations  upon  definite  predetermined  severe  the  building  to  70°  F.  in  zero  weather  in  New  York 
weather  conditions  and,  lastly,  presupposes  certain  City  and  to  corresponding  temperatures  for  other 
factors  of  performance  for  the  constituent  parts  of  localities.  This  provision,  however,  has  not  always 
his  heating  system.  resulted  in  sufficient  radiation  in  rooms  on  the 

Strictly  speaking,  a  variance  from  any  one  of  shady  sides  of  the  building.  The  difficulty  was  met 
these  characteristics  in  practice  will  lessen  the  ac-  by  the  engineer  in  the  usual  way — the  way  of  per- 
curacy  of  the  calculations.  So  far  as  the  heating  centages.  To  correct  for  exposures  some  would 
engineer  is  concerned,  the  first  and  last  items  are  add  20%  to  the  radiation  for  the  north  wall,  15% 
merely  hypotheses.  Even  in  the  face  of  the  most  for  the  west  wall,  10%  for  east  and  5%  for  south, 
severe  specifications  and  inspections,  they  remain  Some  would  make  these  percentages  25,  20,  15  and 
a  gamble.  10  or  33,  25,  15  and  0,  or  35,  25,  10  and  0.  Some 

The  second  item,  that  of  climatic  conditions,  is  would  use  the  same  percentage  for  north  and  west 
chiefly  a  matter  of  investigation  into  records  of  and  another  for  both  south  and  east.  Still  others 
prevailing  winds  and  temperatures  and  a  matter  would  neglect  south  and  east.  Occasionally,  the  ex- 
of  choice  by  the  engineer  as  to  what  constitutes  a  posure  factor  would  be  applied  to  sloping  roofs  and 
reasonable  basis  for  heat-loss  computation.  rarely  to  a  flat  roof. 

Even  though  all  assumptions  might  materialize  Instead  of  applying  the  factors  for  exposure  only 
in  practice,  the  assumed  weather  condition  may  to  the  respective  walls,  some  engineers  multiply  the 
prevail  rarely,  if  at  all,  during  any  one  year.  And  radiation  for  the  entire  room  by  a  factor  depend- 
should  it  occur  once  a  year,  the  engineer  might  ing  upon  the  most  severe  exposure  for  the  room  in 
boast  of  a  one-day  heating  system  good  for,  say,  question.  The  method  of  applying  a  factor  to  the 
December  15  and  on  other  days  too  large  or  too  radiation  of  the  entire  room  is  indefensible.  For 
?mall.  (Note:  The  writer  will  discuss  the  “Flex-  rooms  on  the  top  floor,  where  a  flat  roof  heat  loss 
!ble  Heating  System’’  in  a  future  article.)  occurs,  an  overall  factor  would  apply  to  the  roof. 

While  heating  and  ventilating  engineering  is  as  well  as  the  walls.  Such  a  procedure  might  in- 
rapidly  attaining  the  standing  of  an  exact  science,  crease  the  roof  loss  computation  for  a  north  room 
there  remains  a  veritable  rift  between  the  prac-  by  35%  and  for  a  south  room  not  at  all. 
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APPLYING  CONSTANTS  TO  AFFECTED  AREAS 

The  heat  loss  for  a  flat  roof  being  the  same  for 
the  entire  building,  for  any  weather  condition,  this 
method  must  be  stamped  as  inaccurate..  (See  rooms 
marked  “A”  and  “B”  in  Fig.  1.)  Much  more  logical 
is  the  method  of  applying  constants  to  the  affected 
areas.  Especially  is  this  method  correct  for  a 
blank  wall  (without  windows,  doors,  etc.).  Where 
the  wall  contains  windows,  etc.,  even  this  method 
might  be  questioned. 

Assuming,  for  example,  a  wall,  half  of  which  con¬ 
sists  of  windows,  the  exposure  being  northwest, 
would  it  be  reasonable  to  add  30%  to  the  wall,  in¬ 
cluding  the  glass?  Off-hand,  one  might  say,  “No, 
there  would  be  a  relatively  high  infiltration  loss  for 
the  windows  and  not  for  the  wall.”  However,  as 
has  been  pointed  out  in  a  previous  discussion,  ex¬ 
posure  factors  should  not  be  applied  to  window  in¬ 
filtration. 

There  is  an  apparent  error,  nevertheless,  in  ap¬ 
plying  one  factor  to  both  wall  and  glass.  It  seems 
far-fetched  to  assume  that  the  northwest  wind, 
blowing  directly  on  the  wall,  will  have  exactly  the 
same  effect  on  a  12-in.  brick  wall  as  on  the  glass 
windows. 

To  begin  with,  the  surface  of  the  wall  is  rough 
and  coarse ;  that  of  the  glass  is  smooth  and  polished. 
The  action  of  air  currents,  in  these  cases,  is  com¬ 
mon  knowledge.  Every  surface  exposed  to  a  fluid 
(liquid  or  gas)  has  a  film  or  coating  of  this  fluid 
in  direct  contact  with  its  face.  Similar  to  a  river, 
with  the  water  at  its  shores  at  very  low  velocities, 
this  film  is  at  rest  and  forms  an  insulating  stratum. 

Any  external  influence  that  agitates  this  film, 
disrupts  the  blanket  formation,  thereby  minimizing 
the  insulating  effect.  The  degree  to  which  this  re¬ 
sistance  to  heat  flow  becomes  reduced,  depends 
upon  the  intensity  and  direction  of  wind  (or  fluid, 
etc.)  and  the  character  of  surface.  Other  things 
being  equal,  the  more  intense  wind  and  the  smooth¬ 
er  surface  will  yield  (in  the  case  of  the  wall  and 
window)  the  lower  effective  surface  temperature. 

CONDUCTIVITY  AS  AFFECTED  BY  THICKNESS 

The  second  point  of  difference  in  behavior  of  the 
wall  and  glass  is  the  conductivity  of  the  materials, 
coupled  with  their  respective  thicknesses.  While  the 
conductivity  of  glass  may  be  half  the  conductivity 
of  brickwork,  the  fact  that  the  glass  window  is  so 
much  thinner  than  the  wall,  explains  why  so  much 
more  heat  is  transmitted  through  windows  than 
through  walls.  And  this  wide  difference  in  be¬ 
havior  between  various  materials  and  types  of 
building  construction  suggests  a  question  that  chal¬ 
lenges  our  method  of  applying  one  exposure  con¬ 
stant  to  an  entire  wall. 

Should  a  heavy  wall,  which  requires  hours  to 
transmit  a  change  in  temperature  from  one  sur¬ 
face  to  the  other,  be  treated  with  the  same  exposure 
correction  as  single-thick  glass  which  requires  only 
a  few  seconds?  In  Harding  and  Willard  (Vol.  1) 


it  is  shown  that  a  15-mile  wind  adds  47%  to  the 
“still-air”  heat  transmission  through  window  glass, 
whereas  this  increase  for  a  12-in.  brick  wall  is  only 
14%. 

To  amplify  upon  this  phase  of  exposure,  assume 
a  24-in.  concrete  wall  having  windows  for  half  its 
area,  this  wall  being  the  only  exposed  wall  of  a 
room  facing  north.  The  room  in  question  is  oc¬ 
cupied  from  9  A.M.  to  5  P.M.  For  a  south  wind 
prevailing  say  from  10  A.M.  to  2  P.M.,  the  total 
duration  would  be  4  hours.  It  has  been  found  by 


Fig.  1.  Effect  of  Applying  Overall  Constants  as 
Exposure  Correction. 

Note  that  the  unit  roof  losses  for  south  and  north  rooms  are  identical, 
showing  the  inaccuracy  of  this  method.  Note  also  that  roof  loss  for 
all  rooms  should  be  based  on  the  same  probable  severe  wind. 

test  that  a  temperature  change  on  one  side  of  a  24- 
in.  concrete  wall  is  not  effective  on  the  opposite 
side  until  7  hours  have  elapsed.  Window  glass  re¬ 
quiring  only  a  few  seconds  for  this  effect  is  prac¬ 
tically  instantaneous  in  its  response. 

In  the  case  of  the  wall,  the  inside  face  would  not 
be  affected  until  5  P.M.,  which  is  closing  time.  In 
the  case  of  the  glass,  the  heat  loss  would  suffer  a 
very  decided  increase  throughout  the  entire  dura¬ 
tion  of  the  wind.  The  usual  calculation  would  al¬ 
low  a  33%  (or  similar)  increase  for  the  wall,  as 
well  as  the  glass.  In  the  case  just  cited,  it  would 
seem  more  satisfactory  to  neglect  the  wall  and  add 
50%  or  more  to  the  glass.  But  who  shall  say  what 
percentage  to  add  and  when  to  add  it?  What  for 
heavy  walls?  Thin  walls?  Single  and  double-thick 
glass  ? 

APPLYING  HEAT-FLOW  LAWS  TO  EXPOSURE 
CONSTANTS 

There  are  a  few  laws  applying  to  the  flow  of  heat 
that  seem  to  point  the  way: 

1.  The  rate  of  heat  flow  is  proportional  to  the 
thermal  conductivity,  the  temperatures,  thick¬ 
nesses  and  areas  being  the  same. 

2.  The  time  required  for  two  points  in  the  same 
or  similar  walls  to  acquire  the  same  tempera¬ 
ture  varies  as  the  square  of  the  distances  from 
the  faces  of  the  respective  walls.  This  is 
known  as  the  “Law  of  Times.” 

The  first  law  has  to  do  with  type  of  material 
only.  The  conductivity  of  brickwork  is  approxi¬ 
mately  4,  and  that  of  glass  approximately  2.  That 
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is,  brickwork  transmits  heat  more  readily  than 
glass  for  the  same  thickness.  In  other  words, 
a  sheet  of  brickwork  as  thin  as  window  glass 
(1  12  in.)  would  transmit  heat  twice  as  fast  as 
glass. 

To  illustrate  the  significance  of  the  second  law 
assume  a  24-in.  concrete  wall  of  zero  temperature 
throughout. 

Assume,  further,  that  the  temperature  of  both 
faces  of  the  wall  suddenly  is  raised  to  and  main¬ 
tained  at  70°  F.  After  about  1%  hours  the  sur¬ 
face  temperature  of  70°  will  have  penetrated  to  a 
depth  of  2  in.  The  time  required  for  this  tempera¬ 
ture  to  penetrate  4  in.  or  twice  the  depth  will  be 
(2)  -  X  1.75,  or  7  hours,  for  6  in.,  or  three  times  the 
depth,  (3)-  X  1.75,  or  15.75  hours  (16.00  by  ac¬ 
tual  calculation). 

As  shown  in  the  illustration  Fig.  2,  the  time  in¬ 
creases  very  rapidly  as  the  depth  increases,  until 
the  maximum  time  of  64  hours  is  reached,  at  which 
time  the  wall  will  have  reached  a  temperature  of 
70°  F.  throughout. 

DEGREE  OF  HEAT  PENETRATION  EXPRESSED 


A  wind  that  would  work  its  effect  through  glass 
in  one  second  would  require  7980  seconds  (2.22 
hours)  to  penetrate  the  12-in.  brick  wall.  Assum¬ 
ing  1  second  for  glass  as  a  basis,  the  responsivities 
of  other  forms  of  construction  can  be  expressed  in 
terms  of  time.  This  has  been  done  for  various 
forms  of  building  construction  as  shown  in  the 
table  on  Page  58. 

Where  the  construction  is  of  a  composite  type, 
the  responsivity  for  the  whole  was  obtained  by  use 
of  the  following  formula: 

(ti  X  Cj)  -j-  (to  X  (^-j)  4"  (tj  X  (^3) 

R  =  - 

(tl  -f  to  -j-  ty  .  ,  .  .  ) 

In  this  expression  t„  tj,  etc.,  represent  the  thick¬ 
ness  of  the  respective  layers  of  construction  and 
Cl,  C2,  C3,  etc.,  their  corresponding  conductivities. 

APPLICATION  OF  “RESPONSIVITY”  FORMULA 

To  illustrate  the  application  of  this  formula  and 
also  to  prove  its  correctness,  assume  three  layers 


AS  “RESPONSIVITY.” 

To  suit  the  purpose  of  this  discussion,  this  law 
may  be  stated  as  follows: 

The  rate  of  heat  penetration  at  any  point  in  a 
wall  varies  inversely  as  the  square  of  the  distance 
of  that  point  from  the  source  of  heat.  Or,  two  walls 
of  the  same  material  would  “respond”  to  a  tempera¬ 
ture  effect  in  the  inverse  ratio  of  the  'squares  of 
their  thicknesses.  A  4-in.  brick  wall,  therefore, 
would  respond  to  a  temperature  change  four  times 
as  fast  as  an  8-in.  brick  wall. 

1  1 

(4)2  16 

1  1 

(8)2  64 

1  1 
—  =  4  times  — 


16  64 

The  term  “responsivity”  in  line  with  conduc¬ 
tivity,  emissivity,  diffusivity,  etc.,  has  suggested 
itself  to  the  author  as  aptly  qualifying  this  char¬ 
acteristic  for  our  special  need. 

The  responsivity  of  a  4-in.  brick  wall  accordingly 
would  be  four  times  the  responsivity  of  an  8-in. 
brick  wall.  In  order  to  permit  comparison  be¬ 
tween  responsivities  of  walls  of  different  types,  we 
have  only  to  incorporate  the  corresponding  con¬ 
ductivities.  Therefore,  we  may  define  responsivity 
as  the  conductivity  divided  by  the  square  of  the 
thickness 

R  =  C  ^  t2 

The  responsivity  of  a  12-in.  brick  wall  would  be 
5  -r-  (12)2  oj.  0.0347,  while  that  of  window  glass 
would  be  2  -f-  (0.085)2  or  276.8.  This  gives  the 
responsivity  of  glass  (single  thick.)  as  8020  times 
that  of  12-in.  brick  wall. 


Fig.  2.  “The  Law  o(  Times” 

The  time  required  for  any  point  in  the  wall  to  reach  70* 
varies  as  the  square  of  the  distance  from  the  surface. 

of  concrete,  2  in.,  3  in.  and  7  in.  thick,  respectively. 
The  responsivity  for  this  combination  would  be: 

(2  X  8)  -h  (3  X  8)  -f  (7  X  8) 

R  = - =  0.0555 

(2  +  3  +  7)3 

which  is  the  same  as  that  for  a  12-in.  wall,  namely, 
8 

-  or  0.0555 

(12)3 

Air  spaces  have  been  treated  as  solids  with  a 
conductivity  of  0.156  (50°  F.)  per  square  foot  per 
inch  of  thickness. 

Air,  of  course,  is  a  difficult  matter  to  treat  as 
it  exists  in  forms  of  construction.  Air  at  rest  is 
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commonly  considered  a  poor  conductor.  In  order 
to  act  as  such  in  building  construction  it  must  be 
divided  up  into  very  small  volumes  or  cells.  As  the 
size  of  these  air  spaces  is  increased,  convection 
currents  are  set  up,  resulting  in  an  increased  flow 
of  heat. 

In  the  absence  of  exact  data,  the  method  of  treat¬ 
ing  air  as  a  slab  might  be  considered  approximately 
correct,  provided  its  thickness  does  not  exceed  2  in. 

The  responsivity  of  a  13-in.  brick  wall,  with  V2- 
in.  of  plaster  on  one  face,  would  be  computed  as 
follows : 


(13  X  5)  -h  (0.5  X  8) 

R  =  -  =  0.028 

(13  -f  0.5)‘' 

Incorporating  a  0.4-in.  air  space  between  wall 
and  plaster,  the  responsivity  becomes: 

(13X5)  -f  (0.4X.156)  -f  (0.5X8)' 

R  - - -  0.0257 

(13  X  0.4  X  0.5)3 

In  forms  of  construction  involving  hollow  tile, 
the  responsivities  were  obtained  by  assuming  an 
average  thickness  for  the  solid  portions  of  tile  and 
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a  corresponding  conductivity  per  inch  of  such 
average  thickness. 

APPLICATION  OF  “RESPONSIVITY"  TO  HEAT-LOSS 
CALCULATIONS 

Leading  up  to  the  application  of  responsivity  to 
heat-loss  calculations,  it  is  interesting  to  note  the 
behavior  of  an  outside  wall  under  changing  con¬ 
ditions  of  wind  and  temperature.  Assume  a  24-in. 
concrete  wall.  Outdoor  temperature  at  9  A.M.  is 
35°  F.  and  no  wind  is  blowing.  The  building  in 
question  has  been  unoccupied  for  several  days  and 
the  entire  wall  cooled  to  a  temperature  of  35°  F. 
At  10  o’clock  a  20-mile  wind  blows  upon  this  wall. 
The  effective  temperature  for  this  wind  at  35°  is 
20°  (see  chart  on  Page  60).  After  this  wind  has 
prevailed  for  about  two  hours,  the  outer  side  of  the 
wall  has  been  cooled  to  a  temperature  of  20°  for  a 
depth  of  say  li/^-in.  At  12  o’clock  the  wind  ceases 
and  the  temperature  rises  to  40°  F.  At  this  point, 
we  have  an  atmosphere  on  the  outside  which  is 
warmer  than  the  surface  of  the  wall.  Instead  of 
the  ivall  being  cooled  as  before,  the  air  now  heats 
the  wall! 

Even  though  heat  be  turned  on  at  8  o’clock  with¬ 
in  the  room  in  question,  due  to  the  thickness  of  the 
wall,  the  higher  inside  temperature  would  not  have 
penetrated  sufficiently  to  affect  this  action  at  the 
outer  face. 

While  we  are  in  the  habit  of  looking  upon  an 
outside  wall  as  being  cooled  by  low  outside  temper¬ 
atures,  this  example  illustrates  how  the.  outer  face 
of  a  heavy  wall  might  take  on  heat  from  the  outer 
air  after  a  cold  wind  has  subsided. 

This  heat  is  then  stored  until  a  lower  effective 
temperature  is  again  created  by  wind  or  a  colder 
atmosphere.  This  phenomenon  of  a  wall  storing 
up  heat  and  giving  it  back  again  from  and  to  the 
outer  air  has  been  characterized  by  some  engineers 
as  a  “fly-wheel  action.” 

Among  the  many  conditions  assumed  in  ordi¬ 
nary  heating  calculations  is  the  fact  that  the  tem¬ 
perature  drops  at  a  uniform  rate  from  the  warmer 
to  the  colder  face  of  a  wall,  roof,  etc.,  regardless 
of  the  thickness  of  same.  This  assumption  may  be 
fairly  correct  for  thin  walls  of  high  conductivity, 
that  is,  for  walls  of  high  responsivity.  For  walls 
of  low  responsivity,  however,  this  assumption 
rarely  holds.  A  uniform  drop  in  temperature  from 
one  face  of  a  wall  of  low  responsivity  would  occur 
after  many  hours,  if  not  days,  of  constant  effective 
temperatures  at  both  faces. 

In  practice,  the  temperatures  would  be  more 
like  those  shown  in  Fig.  3.  The  temperatures  at 
points  A  and  E  are  due  to  conditions  obtaining  for 
the  moment.  Temperatures  at  points  B  and  D 
may  be  due  to  conditions  that  have  obtained  for 
the  preceding  16  hours,  and  the  temperature  at  the 
center  may  be  the  result  of  conditions  that  have 
obtained  for  the  previous  64  hours. 

We  may  say,  therefore,  that  the  temperature  at 
the  center  of  this  wall  may  be  the  result  of  the 
“average”  effective  temperatures  for  the  64  hours 


previous.  This  leads  to  the  idea  that  walls  of  high 
responsivity  should  be  computed  on  the  basis  of 
probable  severe  conditions  of  short  duration, 
whereas  walls  of  low  responsivities  should  be  com¬ 
puted  on  a  basis  of  probable  severe  average  con- 


Fig.  3.  Temperature  Gradient  Through  Wall  of  Low 
Conductivity 

dition  of  long  duration.  This  applies  to  inside 
conditions,  as  well  as  to  those  of  the  outside. 

EXAMPLE  OF  APPLICATION  OF  “RESPONSIVITY” 

To  illustrate  the  application  of  responsivity  to 
a  practical  case,  assume  a  room  20  ft.  x  30  ft.  x  12 
ft.  on  the  top  floor  of  a  building  with  the  30-ft. 
wall  exposed  to  the  north.  The  outside  wall  is  13- 
in.  brick,  plastered,  and  contains  four  wood  win¬ 
dows,  each  4  ft.  wide  and  8  ft.  high.  The  building 
is  heated  to  70°  F.  Examination  of  weather  records 
for  the  locality  in  question  reveals  the  following 
data  for  a  representative  severe  winter. 

Average  of  ten  lowest  “still-air”  (no  wind)  tem¬ 
peratures,  12°  F. 

Average  of  ten  lowest  effective  temperatures  due 
to  winds  of  one  hour  duration,  15°  F. 

Average  of  ten  lowest  effective  temperatures  due 
to  winds  of  two  hours  duration,  0°  F. 

Average  of  ten  lowest  effective  temperatures  due 
to  winds  of  three  hours  duration,  8°  F. 

For  convenience,  the  various  quantities,  factors, 
etc.,  of  interest  in  this  calculation  have  been  ar¬ 
ranged  in  tabular  form  as  shown  on  Page  61. 

Beginning  with  the  wall,  we  find  that  its  respon¬ 
sivity  time  is  3.07  hours  (Column  4  in  table).  That 
means  that  the  greatest  cooling  effect  for  this  wall 
will  be  caused  by  the  most  severe  combination  of 
effective  temperatures  that  may  prevail  for  any 
three  consecutive  hours.  This  condition  may  be 
effected  by  one  extremely  severe  hour  or  by  two 
or  three  milder  hours.  The  test  for  this  condition 
may  be  made  as  follows: 

Multiply  the  difference  in  effective  temperatures 
between  opposite  faces  of  the  wall  for  each  weather 
condition  by  its  respective  duration  in  hours.  The 
condition  yielding  the  highest  product  is  the  one 
upon  which  computations  should  be  based.  The 
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products  for  the  three  winds  assumed  in  these  cases 
are  as  follows: 

(1) 

(2) 

(3) 

(4) 

Effective  Wind 

Duration 

Difference 

Degree — Hours 

Temperatures 

Deg.  F. 

Hours 

in  Eff. 
Temps. — 
room  at  70°  F. 

(Col.  2  X  Col.  3) 

—15 

1 

85 

85 

0 

2 

70 

140 

8 

3 

62 

186 

As  shown  in  these  products,  the  greatest  number 
of  degree-hours  that  would  obtain  for  any  one  of 
the  winds  assumed  is  186,  this  being  for  the  three- 
hour  wind,  of  8°  effective  temperature. 

This  condition,  therefore,  upon  which  computa¬ 
tions  for  the  wall  were  based.  Computations  for 
the  winds  and  roof  were  similarly  made,  all  steps 
being  clearly  shown  in  table. 

Column  13  contains  quantities  derived  by  the 
usual  0°-70°  method,  with  33%  added  for  north. 

For  the  weather  conditions  assumed,  the  stand¬ 
ard  method  appears  to  give  higher  results  than 
the  method  of  responsivity  and  effective  temper¬ 
atures.  In  connection  with  this  point  of  difference, 
it  is  interesting  to  note  that  the  standard  coeffi¬ 
cients  of  transmission  allow  for  a  15-mile  wind. 


And  when  one  considers  a  15-mile  wind  at  a  tem¬ 
perature  of  0°  F.  ( — 20°  effective  temperature)  a 
very  severe  condition  is  being  contemplated. 

The  roof  heat  loss  computations  in  both  cases 
agree  very  closely.  It  seems  that  the  higher  tem¬ 
perature  difference  in  one  case  offsets  the  higher 
coefficient  of  transmission  in  the  other.  It  is 
grossly  approximate  to  assume  70°  F.  for  the  ceil¬ 
ing  temperature  of  a  room  of  any  appreciable 
height,  that  is,  where  the  room  temperature  is  70° 
F.  Notwithstanding  the  higher  values,  standard 
practice  does  not  result  in  oversize  radiation. 

INFILTRATION  AND  HEAT  ABSORPTION  OF  INTERIORS 

There  are  a  few  computations  that  remain  to  be 
made,  in  the  method  outlined  in  this  discussion, 
which  may  result  in  somewhat  higher  radiation 
figures  than  those  of  the  standard  method.  These 
computations  are  as  follows: 

1.  Infiltration, 

(a)  Window  crevices,  etc. 

(b)  Walls,  etc. 

2.  Heat  absorption  of  interior  of  cold  buildings, 

(a)  Partitions,  floors,  etc. 

(b)  Enclosed  air. 
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As  pointed  out  in  a  previous  discussion,  we  may 
reduce  heat  loss  constants  when  infiltration  re¬ 
search  has  established  the  actual  air  leakage 
through  walls,  etc. 

Computations  for  heat  absorption  are  usually 
made  under  the  designation  “intermittent  heating” 
simply  by  adding  a  certain  predetermined  percen¬ 
tage  (10% -50%)  to  the  radiation,  depending  upon 
conditions  and  the  judgment  of  the  engineer. 

This  important  phase  of  heating  calculations, 
which  has  barely  been  scanned  up  to  the  present 
time,  will  be  the  subject  of  a  later  discussion. 


Checking  an  Oil-Fired  Boiler  for  Combustion 
Volume 

TO  determine  if  a  given  boiler  has  a  combustion 
volume  sufficient  to  insure  complete  combus¬ 
tion  of  the  maximum  oil-delivery  from  any 
certain  oil  burner,  the  following  simple  computa¬ 
tion  can  be  carried  out: 

Multiply  the  square  feet  of  standing  radiation 
in  the  house  by  the  radiation  factor  per  square 
foot,  240  for  steam  or  150  for  water,  which  will 
give  the  net  B.  T.  U.  requirements  per  hour.  Add 
60%  to  this  for  piping  allowance  and  for  peak-load 
demand.  This,  then,  will  be  the  gross  demand  upon 
the  boiler. 

Then  divide  this  by  the  estimated  efficiency  of 
the  boiler,  which  may  vary  between  60%  for  a 
small,  or  old-type  installation,  and  80%  for  the 
larger  sizes  and  more  modern  types.  This  will  re¬ 
sult  in  the  gross  input  to  the  boiler  necessary  to 
handle  the  peak  load  on  the  system. 


Divide  this  by  the  number  of  B.  T.  U.  per  pound 
of  fuel  to  be  used,  and  the  quotient  will  be  the  num¬ 
ber  of  pounds  of  oil  that  must  be  burned,  per  hour, 
to  attain  desired  maximum  results.  Dividing  this 
by  1.75  will  give  the  necessary  number  of  cubic 
feet  for  proper  combustion  of  this  fuel.  Then  see 
if  the  boiler  provides  that  space. 

Taking  a  concrete  example  will  show  how  this 
procedure  works  out:  A  home  has  720  sq.  ft.  of 
standing  steam  radiation.  As  the  radiation  is 
based  on  the  emission  of  240  B.  T.  U.  per  sq.  ft.  per 
hr.,  the  normal  net  load  on  the  boiler  will  be : 

720  X  240  B.T.U.  =  172,800  B.T.U. 

To  allow  for  loss  from  piping  and  for  peak  demand, 
we  divide  by  0.6 : 

172,000  B.T.U.  0.6  =  288,000  B.T.U. 
which  represents  the  maximum  demand  upon  the 
boiler. 

Now  the  house  is  heated  with  a  steel  tubular 
boiler,  properly  rated  for  the  load,  so  we  can  as¬ 
sume  an  efficiency  of  80%!  (It  must  be  noted  that 
this  is  not  the  “average”  or  “seasonal”  efficiency 
upon  which  oil  consumption  for  the  year  may  be 
based,  but  the  efficiency  that  the  boiler  will  show 
when  handling  the  above  load;  it  is  almost  up  to 
the  maximum  ability  of  the  boiler.) 

Then  we  will  have,  for  the  necessary  boiler  input 
288,000  B.T.U.  0.8  =  360,000  B.T.U. 
and,  if  we  assume  a  32®  oil  containing  19,500  B.T.U. 
per  pound,  we  must  fire 

360,000  19,500  =  18  lbs.,  approximately. 

As  we  have  agreed  to  allow  1  cu.  ft.  of  combustion 
volume  per  1.75  lbs.  of  fuel  fired,  we  must  have 
available  10.3  cu.  ft. 
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Notes  on  the  Design  and  Testing  of 
Automatic  Roof  Ventilators 

Review  of  Previous  Tests,  with  Summary  of  the  Principal  Factors 
to  Be  Considered  in  Arranging  a  Test  Set-Up 

By  A.  J.  Mack 

Associate  Professor,  Department  of  Mechanical  Engineering, 

Kansas  State  Agricultural  College. 


Automatic  roof 

ventilators  com- 
^  monly  have  been 
used  for  the  removal 
of  gases  from  enclos¬ 
ures.  In  very  recent 
years,  however,  their 
use  has  increased  due 
to  publicity  and  im¬ 
proved  design,  with 
increased  effectiveness. 

They  are  especially  de¬ 
sirable  as  no  costly  me¬ 
chanical  power  is  necessary.  Their  effectiveness, 
however,  is  dependent  upon  the  action  of  the  wind 
and  upon  the  difference  in  temperature  between 
the  outside  and  inside  of  the  enclosure  ventilated. 

The  requirements  of  a  successful  automatic  ven¬ 
tilator  are  fourfold : 

1.  It  should  be  rugged  enough  to  withstand  the 
rather  exceptional  conditions  to  which  it  is  exposed. 

2.  As  a  protecting  device  it  should  provide  a 
positive  means  of  preventing  the  entrance  of  rain 
or  snow. 

3.  It  should  be  constructed  so  that  the  gases 
readily  can  pass  out  when  no  wind  is  blowing  and 
not  be  affected  by  down  drafts  when  winds  pre¬ 
vail. 

4.  For  maximum  capacity  it  must  be  designed 
to  take  advantage  of  the  wind  in  producing  addi¬ 
tional  draft. 

Commercial  ventilators  are  made  in  the  station¬ 
ary  and  revolving  types.  In  some  designs,  in  both 
types,  an  attempt  has  been  made  to  use  the  wind 
to  better  advantage  in  producing  drafts.  In  some 
cases  the  attempt  has  been  successful  and  in  others 
not.  ' 

The  design  of  automatic  roof  ventilators  has  not 
been  given  the  scientific  study  which  it  deserves. 
Highly-colored  advertising,  rather  than  actual  re¬ 
sults,  has  done  much  to  make  certain-  ventilators 
popular.  This  has  led  to  ingenious  copying  to  get 
around  patent  rights,  rather  than  to  secure  more 
scientific  design. 

A  rather  careful  study  of  results  of  tests,  con¬ 
ducted  by  the  Engineering  Experiment  Station  of 
the  Kansas  State  Agricultural  College  on  a  large 
number  of  ventilators,  indicates  that  the  greatest 
factors  contributing  to  the  effectiveness  of  auto¬ 
matic  ventilators  are: 


1.  Large  projected 
area  exposed  to  the 
wind.  A  large  area 
produced  a  larger  low- 
pressure  area  and  a 
better  exhaust. 

2.  Ample  area  of 
exit  passages.  The  area 
for  the  passage  of  the 
air  leaving  the  venti¬ 
lator  should  be  at  least 
as  large  as  the  cross- 
sectional  area  of  the 

inlet  pipe.  In  the  case  of  stationary  types  of.  venti¬ 
lators  it  should  be  larger,  as  most  of  the  gases 
must  pass  out  on  the  leeward  side  when  the  wind 
is  blowing. 

3.  Preventing  the  entrance  of  wind.  Air  which 
enters  the  ventilator  must  be  exhausted,  and,  un¬ 
less  provision  is  made  for  the  removal  of  the  addi¬ 
tional  air  or  prevention  of  its  entrance,  the  capac¬ 
ity  of  the  ventilator  proportionately  is  decreased. 

4.  The  straightness  of  the  path  of  egress  of  the 
air.  Abrupt  turns  in  the  passage  of  the  air  intro¬ 
duce  friction.  The  path  of  the  outgoing  air  should 
be  as  straight  as  possible.  If  turns  are  necessary, 
they  should  be  smooth  and  well-rounded. 

5.  The  freedom  of  obstructions  in  the  path  of 
egress.  The  effectiveness  of  a  ventilator  may  be 
materially  lowered  by  obstructions.  Consequently, 
they  should  be  eliminated  to  the  largest  possible 
extent. 

6.  Making  use  of  the  wind  working  as  an  ejector. 
Any  provision  whereby  the  vacuum  created  by  the 
wind  is  increased  or  made  more  effective  will  pro¬ 
duce  added  ventilator  effectiveness. 

7.  The  use  of  the  wind  as  a  source  of  power  for 
driving  exhaust  fans.  This  is  the  principle  in¬ 
volved  in  a  special  type  sometimes  called  air  tur¬ 
bines. 

SPECIAL  TESTS  ON  SIPHONING  VENTILATORS 

A  special  investigation  was  made  on  those  type 
of  ventilators  in  which  special  attempts  were  made 
to  use  the  wind  to  better  advantage.  These  classes 
of  ventilators  are  sometimes  known  as  siphoning 
ventilators. 

Tests  were  made  on  four  stationary  siphoning 
ventilators  and  on  two  rotary  siphoning  ventilators. 


PROFESSOR  Mack’s  studies  in  the  field  of 
automatic  roof  ventilators,  covering  a 
period  of  many  years,  qualifies  him,  to 
an  exceptional  degree,  to  speak  ivith  authority 
on  the  subject.  His  present  article  may  be  con¬ 
sidered  as  supplementary  to  that  of  George  D. 
Beals  on  “A  Proposed  Set-Up  for  Testing.  Auto¬ 
matic  Roof  Ventilators,”  which  appeared  in  The 
Heating  and  Ventilating  Magazine  for  May, 
1927. 
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One  series  of  tests  on  the  stationary  types  was 
conducted  with  the  siphons  all  open,  another  with 
the  siphons  all  closed,  and  still  another  with  the 
siphons  closed  on  the  windward  side  only. 

Three  of  the  four  ventilators  gave  better  results 
with  siphons  open  than  closed.  One  was  more  effec¬ 
tive  with  siphons  closed,  while  all  four  were  more 
effective  with  siphons  on  windward  side  only  open. 

This  would  indicate  that  the  siphons  are  of  value 
as  additional  egress  areas,  rather  than  as  suction 


rrpc  A  typc  B 


Fig.  1.  Types  of  Automatic  Ventilators  in  Which  the  Pro¬ 
jection  of  the  Exhaust  Pipe  Into  the  Head,  as  Indicated 
by  G,  Should  Be  a  Minimum  for  Best  Results 

producers.  The  siphons,  in  some  cases,  serve  to 
increase  the  projected  area  and  thus  have  some 
value. 

Tests  were  conducted  on  two  rotary  siphoning 
ventilators  to  determine  the  value,  if  any,  of  the 
siphons.  In  both  cases  better  results  were  obtained 
with  the  siphons  open  than  when  closed,  thus  in¬ 
dicating  that  the  siphons  were  of  some  advantage. 
The  advantage  was  much  more  pronounced  at  the 
higher  wind  velocities. 

Contrary  to  general  belief,  wind  velocities  in  the 
Middle  West  are  not  high.  The  average  wind 
velocity  in  Kansas  and  surrounding  States  is  only 
nine  to  eleven  miles  per  hour.  This  would  tend 
to  make  unnecessary  those  ventilators  of  a  design 
which  requires  an  exceptionally  high  wind  velocity 
to  produce  high  effectiveness. 

Making  especial  use  of  the  wind  through  siphons 
or  special  ducts  is  secondary  in  ventilator  design 
to  large  projected  areas,  ample  and  unobstructed 
egress  area  and  straightness  of  path  of  egress. 

A  study  of  the  results  of  tests  on  plain  station¬ 
ary  ventilators  showed  that,  in  all  cases  where  the 
ventilator  pipe  extended  only  a  short  distance,  G 
in  Fig.  1,  above  the  band,  the  effectiveness  was 


better  than  in  those  in  which  the  pipe  extension 
was  a  greater  distance  above  the  bottom  of  the  pro¬ 
tecting  band. 

Table  I  gives  results  of  tests  on  two  ventilators 
in  which  the  extension  of  the  ventilator  pipe  above 
the  bottom  of  the  protecting  band  was  varied. 

This  is  only  another  proof  of  the  gain  in  effec¬ 
tiveness  to  be  expected  by  a  straighter  path  of 
egress  for  the  air. 

SUGGESTIONS  ON  THE  TESTING  OF  AUTOMATIC  ROOF 
VENTILATORS 

After  a  design  has  been  completed  the  question 
of  effectiveness  must  be  settled  by  comparative 
tests.  Many  tests  by  many  institutions  have  been 
made  and  except  in  a  comparative  way  results 
differ.  Fig.  2  represents  a  layout  of  equipment 
used  by  the  Kansas  State  Agricultural  College  in 
the  testing  of  10  in.  ventilators. 

In  The  Heating  and  Ventilating  Magazine 
for  May,  1927,  George  D.  Beals  has  an  article  on 


Fig.  2.  Set-Up  of  Equipment  Showing  How  Automatic 
Ventilators  Were  Tested  at  the  Kansas  State 
Agricultural  College 


“A  Proposed  Set-up  for  Testing  Automatic  Roof 
Ventilators.”  In  general  the  two  plans  agree  and 
yet  the  results  obtained  no  doubt  would  differ  very 
materially.  There  are  too  many  variables  to  con¬ 
tend  with. 

Before  any  uniformly-recognized  results  can  be 
obtained  some  recognized  standard  method  of  test 
must  be  adopted.  Mr.  Beals,  in  his  article,  has 
made  many  good  suggestions  as  to  size  and  oper¬ 
ating  conditions  for  the  testing  of  ventilators.  One 
criticism  which  might  be  offered  would  be  the 

{Continued  on  Page  72) 


Table  I — Effect  of  Varying  Extension  of  Ventilator  Pipe  Above  the  Bottom  of  Band 


5 

7 

9 


Velocity  of  wind  in 
miles  per  hour 


Velocity  induced  through  ventilator  pipe,  in  feet  per  minute. 

22  in.  storm  band  4*4  in.  storm  band 

Extension  of  ventilator  pipe  above  Extension  of  ventilator  pipe  above 
bottom  of  band  bottom  of  band 


IV2  in. 

41/2  in- 

1  8I/2  in. 

1 

0  in. 

1%  in. 

275 

266 

1  260 

225 

185 

385 

375 

362 

307  . 

251 

487 

474 

454 

380 

308 
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Airplane  View  of  Principal  Buildings,  Purdue  University 


Purdue’s  New  Central  Heating  Plant 

II — ^Determining  Steam  Requirements  and  Sizes  of  Mains — Costs  of 
Materials,  Equipment  and  Installation 

By  J.  D.  Hoffman 

Head  of  the  Department  of  Practical  Mechanics,  Purdue  University 


The  grouping  of  the  present  and  proposed 
buildings  seems  to  suggest  certain  definite 
flow  lines.  This  was  shown  in  Fig.  1  (Part 
I).  The  45°  turn  at  X  is  made  to  avoid  a  turn  in 
the  railroad  spur  and  the  main  campus  drive. 

Buildings  in  section  G  H  M  N,  which  were  shown 
in  Fig.  2  (Part  I),  are  now  complete  except  for  a 
few  contemplated  changes  and  additions.  Section 
A  B  is  approximately  60%  developed.  There  is  as 
yet  no  steam  delivered  beyond  G,  although  there 
are  certain  stock-judging  and  other  buildings  be¬ 
yond  Y  that  eventually  will  be  taken  on.  There  is 
also  no  steam  requirement  as  yet  along  line  D  E  F 
other  than  the  Ross-Ade  Bowl  beyond  F  which  will 
be  connected  later,  and  (20)  which  now  is  con¬ 
nected  to  line  D  M  temporarily.  Plans  now  con¬ 
sidered  final  seem  to  look  forward  to  a  rather 
rapid  development  along  the  line  D  E  F. 

STEAM  REQUIREMENTS  OF  THE  GROUPS 

All  radiation  marked  on  Fig.  1,  is  equivalent  di¬ 
rect  radiation,  not  including  connecting  pipes.  To 
obtain  this  the  average  ratio  of  the  heating  value 
of  indirect  surface  to  direct  surface  is  approxi¬ 
mately  5  to  1.  In  all  buildings  not  now  completed 
or  under  construction,  the  radiation  had  to  be  as¬ 
sumed.  These  values  will,  of  course,  eventually 
change,  but  probably  not  greatly. 

In  estimating  steam  heating  requirements  at  the 
power  plant;  0.3  lb.  of  steam  (live  or  exhaust)  was 
taken  as  the  condensation  equivalent  of  1  sq.  ft.  of 
direct  radiation  in  the  district,  and  this  was  in- 

Note: — The  first  section  of  this  article  outlined  the  problem  involved 
in  designing  a  steam  heating  and  power  distributing  system  for  Purdue 
University.  The  campus  covers  1000  acres  and  the  gross  heating 
load  will  be  700,000  sq.  ft.  of  radiation. 


creased  10%  for  piping  connections  within  the 
buildings.  The  steam  rate,  therefore,  becomes  ap¬ 
proximately  1/3  lb.  per  sq.  ft.  of  equivalent  radia¬ 
tion. 

Steam  is  generated  at  200  lbs.  gage  pressure  and 
is  reduced  to  150  lbs.  gage  at  station  13  (in  the 
power  plant).  It  is  carried  from  station  (13)  at 
150  lbs.  through  pipes  so  sized  as  to  deliver  to  sta¬ 
tion  L  at  75  lbs.  pressure  at  extreme  service) 
through  two  6-in.  high-pressure  lines.  From  L 
one  of  these  6-in.  lines  continues  as  a  booster  line 
to  A  14,  supplying  steam  for  the  buildings  on  the 
line  A  B,  with  especial  reference  to  the  greenhouses 
A  14.  The  other  6-in.  line  will  run  from  L  to  the 
farm  buildings  beyond  Y  as  a  booster  line. 

The  first  of  these  two  high-pressure  lines  will 
be  in  almost  continuous  use,  the  second  will  lie  idle 
most  of  the  non-heating  season.  Each  line  may  be 
used  to  deliver  booster  steani,  at  L,  into  the  two 
branch  Heating  mains  A  B  and  L  G  Y,  and  into  the 
end  of  the  12-in.  low-pressure  heating  main.  Each 
line  is  also  connected  into  the  far  end  of  the  low- 
pressure  heating  main  on  that  run. 

The  12-in.  heating  main  is  planned  to  carry 
steam  from  (13)  at  7V^  lbs.  gage  to  L  at  4  lbs.  gage. 
All  heating  lines  leaving  L  and  all  other  heating 
groups  are  to  operate  under  similar  pressure. 

Exhaust  steam  will  be  used  over  the  district  as 
far  as  possible.  For  example,  if,  on  mild  days, 
there  should  be  more  than  enough  exhaust  steam  to 
take  care  of  the  nearby  groups,  this  steam  may  be 
carried  beyond  station  L  and  make-up  steam  from 
the  high-pressure  lines  added  through  three  2-in. 
Boylston  reducing-valves  at  this  point.  These 
valves  are  set  at  4  lbs.,  3V^  lbs.,  and  3  lbs. 
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Served  by  Central  Heating  System 


Exhaust  steam  will  not  be  used  beyond  station  F 
on  the  north  or  beyond  station  Y  on  the  west. 

Line  D  E  F  will  be  arranged  quite  similarly  to 
line  D  L,  with  one  large  low-pressure  heating  main 
and  two  high-pressure  lines,  arranged  that  each 
one  may  boost  at  F,  after  the  same  plan  as  that 
shown  by  sketch  at  L. 

The  solid  lines,  Fig.  2,  represent  the  low-pres¬ 
sure  heating  lines  and  the  two  broken  lines  repre¬ 
sent  the  high-pressure  through  lines  of  the  system. 


l^ig.  2.  Pipe  Sizes  and  Maximum  Hourly  Steam  Demand 
of  Purdue  University’s  Central  Heating  System 

(Reproduced  for  convenience  in  reference  from  Part  I,  July  issue) 


SIZES  OF  STEAM  FLOW  MAINS 

The  principal  pipe  sizes  were  obtained  by  the 
use  of  the  well-known  Babcock  formula. 

Application  1.  For  the  two  groups,  A  B  and 
L  G  Y,  south  of  distributing  station  L,  the  through 
line  will  carry  41641  lbs.  of  steam  per  hour.  W  = 
694,  p  =  75,  L  =  1700  and  D  =  .282.  Applying 
the  formula,  we  find  d  =  6  in.  This  through  line 
there  will  be  of  6  in.  diameter. 

Application  2.  For  the  group  0  G  H  D,  the  ex¬ 
haust  line  near  the  power  plant  will  carry  27761 
lbs.  of  steam  per  hour.  W  =  463,  p  =  3.5,  L  = 
1700  and  D  =  .0843.  Applying  the  formula  we 
find  d  =  12  in.  This  line  is  valued  on  each  side  of 
each  building  branch.  In  order  to  make  it  proof 
against  shutdowns  it  is  planned  as  a  full  12-in.  line 
from  D  to  L.  In  case  of  a  failure  at  any  point,  the 
adjoining  buildings  can  be  valved  off  and  high- 
pressure  steam  can  be  bled  into  it  at  the  far  end 
from  the  through  line  at  L. 

Application  3.  By  the  same  line  of  reasoning 
the  principal  pipe  sizes  for  group  0  D  I  M  N  were 
obtained  at  various  points.  (See  piping  chart.) 

Group  D  E  F  is  as  yet  very  indefinite  and 
because  of  this  fact  the  mains  have  not  been  care¬ 
fully  sized  by  formula.  It  is  estimated  that  a  16- 
in.  to  12-in.  low-pressure  line  and  two  8-in.  high- 
pressure  lines  will  be  run  from  D  to  F,  and  that 
one  of  these  high-pressure  lines  will  be  carried  be¬ 
yond  F  to  supply  the  group  of  dormitory  buildings 
and  the  Ross-Ade  Bowl,  all  to  be  located  1500  to 
2000  ft.  to  the  north  of  distributing  point  F.  This 
through  line  will  also  connect  at  F  with  the  low- 
pressure  line  through  three  or  more  reducing 
valves,  as  at  point  L. 

Sizes  of  minor  mains  and  service  branches  have 
been  obtained  from  standard  tables. 

All  estimated  radiation  and  principal  pipe  sizes 
necessarily  were  made  with  a  view  toward  possible 
future  growth  of  the  institution.  All  pipes  are 
welded.  No  threads  are  permitted  on  any  line. 
Van  Stone  fittings  are  used  on  all  valves.  Expan¬ 
sion  joints  on  all  pipes  of  6  in.  or  above,  are  all- 
steel,  internally  guided;  the  length  of  the  guide 
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3.  University  power  and  light  plant;  condensing 
and  non-condensing.  Heat  with  live  and  exhaust 
steam. 

Exhaust  steam  has  approximately  the  same  value 
for  heating  purposes  as  has  live  steam,  and  since 
practically  all  the  exhaust  steam  will  be  used  in 
heating,  the  cost  of  the  electric  load  was  the  prin¬ 
cipal  point  to  be  settled. 

Considering  that  section  of  the  campus  involved 
in  this  study  the  findings  were : 

No.  1  Cost  of  current  per  K.W.H.  per 

year,  peak  load  3  cents 

Cost  of  current  per  K.W.H.  per 
year,  olf-peak  load  2  cents 

No.  2  Cost  of  current  per  K.W.H.  per 

year  1.44  cents 

No.  3  Cost  of  current  per  K.W.H.  per 
year  .99  cents 

It  may  be  of  interest  to  know  that  in  the  opera¬ 
tion  of  the  plant  since  these  estimates  were  made, 
estimates  No.  2  and  No.  3  have  been  lowered.  It 
is  further  expected  that  when  the  power  plant  and 
underground  system  is  completed  our  present  ac¬ 
tual  costs  will  be  considerably  lowered. 


Fig.  4.  Details  of  Tunnel 


COSTS  OF  MATERIALS,  EQUIPMENT  AND  INSTALLATION 


being  three  times  the  pipe  diameter.  Expansion 
in  the  return  pipe  is  taken  care  of  by  pipe  bends. 

At  the  power  plant  two  tunnel  connections 
eventually  will  be  made  to  the  main  north  and  south 
tunnel  lines.  The  south  line  is  now  in.  This  will 
permit  low-pressure  and  high-pressure  loops  from 
the  boiler  to  the  main  steam  lines  to  insure  against 
complete  shutdowns. 

UNDERGROUND  HOUSING 

Tunnels  were  selected  in  preference  to  conduits. 
(See  Fig.  4.)  Several  factors  entered  into  this 
decision,  as: 

(a)  The  advantage  in  drainage. 

(b)  The  campus  being  comparatively  level  and 
underlaid  with  gravel,  construction  work  is  not 
expensive. 

(c)  The  convenience  of  grouping  all  campus  util¬ 
ities  and  the  consequent  reduction  of  installation 
and  up-keep  costs. 

(d)  Future  additions  or  changes  in  the  utilities 
will  be  more  conveniently  cared  for. 

(e)  The  tunnel  tops  may  be  used  as  sidewalks. 

(f)  Convenience  of  frequently  inspecting  con¬ 
dition  of  insulations. 

ONE  OF  THE  STUDIES  INVOLVED 

Fig.  6  gives  the  basis  for  a  study  of  the  econom¬ 
ics  involved  in  the  selection  and  use  of  the  pro¬ 
posed  power  plant  apparatus. 

Three  propositions  were  considered: 

1.  To  buy  power  and  light  from  the  city  plant 
and  heat  with  live  steam  from  a  university  plant. 

2.  University  power  and  light  plant ;  condensing. 
Heat  with  live  steam. 


The  following  actual  cost  data  may  be  of  in¬ 
terest  : 

During  the  summer  of  1926,  part  of  the  main 
tunnel,  approximately  700  lin.  ft.,  including  branch 


Fig.  5.  Details  of  Piping  Connections 
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Excavating  For  and  Installing  Steam  Distribution  Tunnels  in  the  Campus,  Purdue  University 
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tunnels  to  buildings,  between  A 16 
and  A  30,  was  installed  at  a  cost 
of  $14  per  lin.  ft.  of  tunnel.  This 
contract,  although  seemingly  quite 
low,  netted  a  profit  to  the  con¬ 
tractor. 

This  summer,  1927,  the  main 
tunnel,  all  branch  tunnels  to  build¬ 
ings  and  all  piping  systems  in¬ 
cluded  in  the  section  between  A 16 
and  the  power  plant  (13)  will  be 
installed.  Contracts  just  closed 
call  for  expenditures  as  follows: 

(1)  Tunnels.  3200  lin.  ft.; 
sidewalk  top,  with  all  ventilators 
and  manholes;  also  distributing 
station  L  complete,  $50,300.  Cost 
per  lineal  foot  of  tunnel — $15.72. 

(2)  Piping  systems.  One  12- 

in.  low-pressure  main;  two  6-in. 
high-pressure  mains;  one  4-in. 
condensate  return ;  low-pressure 
heating  connections  to  buildings ; expansion  joints;  Total,  items  2  to  6  inclusive  $41,422.00 

pipe  hangers;  roller  chairs;  anchors;  installation  Cost  per  lineal  foot  of  tunnel  12.94 

of  all  valves  and  fittings,  etc.,  to  make  system  com-  Grand  total,  all  costs  per  lineal 

plete,  $27,042.  ^oot  of  tunnel  28.66 

^  T  ..  Note  1.  The  probable  cause  for  increased  tunnel 

(3)  All  valves  for  distributing  station  L,  for  costs  over  similar  costs  in  1926,  was  due  to  the 

connections  at  power  plant;  for  each  side  of  each  extra  width  of  wall,  and  extra  reinforcing  of  top 
branch  connection  to  buildings ;  and  all  small  valves  and  side  walls  where  tunnels  six  times  cross  under 
and  traps,  $3,700.  roadways  and  three  times  under  railroad. 


Fig.  6.  Estimated  Average  Daily  Load  of  Heating  System 


(4)  Pressure-reducing  valves,  $980. 

(5)  Pipe  covering,  85%  magnesia  sectional ;  IV2- 
in.  on  low-pressure  and  2-in.  on  high-pressure  lines, 
$8,500. 

(6)  Pumps  for  returning  condensate  from  ends 
of  lines  and  from  distributing  station  L,  $1,200. 


Note  2.  Tunnel  costs  are  probably  lower  in  this 
contract  than  in  most  similar  work.  Two  facts 
which  assisted  in  keeping  down  the  tunnel  costs 
were  a  campus  that  is  practically  level  and  a 
gravel  soil.  ’ 

..v*. 

Note  3.  Cost  of  piping  and  all  fittings  and  installa¬ 
tion  is  approximately  82%  of  the  cost  of  the  tunnel. 


Piping  Chart  for  Purdue  University’s  Central  Heating  System 
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I.bs. 

Building 

Radiatii  11. 

Lbs. 

Ituilding 
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No. 

Sq.  Ft. 

Steam 

No. 

Sq.  Ft. 

Steam 

No. 

Sq.  Ft. 

steam 

1 

10043 

3348 

16 

50000 

16666 

A-13 

3973 

1324 

Y 

18000 

6000 

F 

100000 

33333 

6 

3160 

1053 

14 

24000 

8000 

A-14 

19850 

6616 

A-21 

4500 

1500 

36 

5000 

1666 

21 

6700 

2233 

12 

23662 

7887 

A-28 

7000 

2333 

A-24 

4500 

1500 

35 

5000 

1666 

8 

3109 

1036 

17 

9000 

3000 

A-30 

7000 

2333 

A^2 

4500 

1500 

26 

7000 

2338 

2 

1600 

533 

18-19 

32000 

10666 

A- 15 

7500 

2500 

A-25 

4500 

1500 

34 

7000 

2333 

9 

7148 

2383 

15 

17000 

5666 

A-16 

9000 

3000 

A-26 

5500 

1833 

33 

5000 

1666 

3 

4500 

1500 

27 

12000 

4000 

.  A-8 

8000 

2666 

A-27 

5500 

1833 

25 

25000 

8333 

7 

1645 

548 

A-7 

4000 

1333 

A-23 

7000 

2333 

32 

5000 

1666 

4 

10618 

3539 

A-9 

4600 

1533 

37 

5000 

1666 

5 

22896 

7632 

38 

20000 

6666 

10 

5368 

1789 

31 

15000 

5000 

11 

6497 

2166 

24 

8000 

2666 

20 

20000 

6666 

30 

8000 

2666 

29 

16000 

5333 

• 

23 

30000 

10000 

28 

5000 

1666 

22 

5000 

1666 

Totals 

83284 

27761 

167662 

55887 

66323 

22108 

58600 

19533 

291000 

97000 

Total  connected  radiation  666,869  sq.  ft. 
Total  pounds  of  steam  circulated  222,280. 
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PIPECRAFT 

Part  VII—  Steam  Mains  in  General 


OUTSIDE  of  the  matter  of  sufficient  size,  the 
most  important  features  of  running  steam 
mains  are  embodied  in  the  pitch  and  in  pro¬ 
vision  for  expansion.  As  a  general  principle  it  is 
always  better  to  pitch  a  steam  main  down  in  the 
direction  of  the  steam  flow  than  it  is  to  try  and 
pitch  it  against  the  steam  flow ;  besides,  it  is  more 
economical  as  it  involves  a  lesser  size  of  pipe  and 
has  the  advantage  that  any  sag  in  the  pipe,  which 
otherwise  might  serve  as  a  reservoir  for  the  col¬ 
lection  of  water,  will  have  the  force  of  the  current 
of  moving  steam  back  of  the  water  to  urge  it  to¬ 
ward  the  proper  drip  point. 

Caring  for  the  expansion  often  involves  the 
making  of  proper  provision  by  the  designer  of  the 
original  layout  for  the  necessary  breaks  and  offsets 
to  absorb  the  variation  in  length  occurring  between 
the  hot  and  cold  conditions  of  the  main.  In  the 
best  class  of  work,  pipe  bends  sometimes  are  in¬ 
stalled  at  strategic  points  to  take  up  the  expansion 
and,  in  other  work  of  more  competitive  nature  or 
where  space  conditions  do  not  permit  the  use  of 
bends,  the  loop  or  swing  joint  is  used.  It  is  very 
seldom  that  expansion  joints  are  employed  in  such 
locations  although  their  use  for  such  conditions  is 
not  entirely  unknown. 


Fig.  52.  Proper  Method  of  Branching  Mains 


The  first  thing  to  keep  in  mind  in  arranging  to 
take  up  expansion  is  that  the  amount  of  expansion 
at  any  particular  point  on  the  pipe  should  not  ex¬ 
ceed  1/^  in.,  if  possible.  Consequently,  as  steam 
piping  for  low-pressure  systems  expands  about  1 
in.  per  100  ft.,  this  means  that  the  distance  from 
the  point  of  maximum  movement  to  the  nearest 
hanger  (of  the  anchor  type)  must  not  exceed  50  ft. 
The  corners  of  a  steam  main  are  considered  as  free 
ends  and  are  seldom,  if  ever,  anchored.  On  the 
contrary,  the  ends  almost  invariably  are  left  free 
and  anchors  placed  50  ft.  back  along  the  main. 

This  means  that  if  there  is  a  connection  located 
near  the  corner  of  the  main  most  good  designers 
will  not  connect  the  pipe  to  the  main  there  but,  in¬ 
stead,  wdll  run  the  branch  to  some  point  4  or  5  ft. 


from  the  corner,  depending  on  the  additional  length 
of  small  pipe,  and  the  extra  spring  thus  secured, 
to  take  up  the  movement  at  the  corner  of  the  main. 

Next,  they  go  back  about  50  ft.  and  place  an 
anchor,  then  back  another  50  ft.  and  put  in  a  loop 
or  pipe  bend,  then  another  50  ft.  and  another 
anchor,  continuing  this  process  until  they  arrive 
at  the  boiler  or  a  break  in  the  straight  line.  As¬ 
suming  that  the  steam  main  is  about  5  ft.  from  the 


Fig.  S3.  Breaks  in  Building  Walls  Frequently  Obriate 
Necessity  for  Expansion  Bends 


outside  wall  (as  is  the  usual  case),  when  a  point 
opposite  the  boiler  is  reached  it  is  necessary  to 
turn  at  right  angles  and  run  over  to  the  boiler. 
Where  the  boiler  is  set  near  the  middle  of  the  build¬ 
ing,  there  also  will  be  a  main  coming  back  from 
the  other  half  and  in  about  the  same  location  as 
the  first  main;  where  the  run  over  to  the  boiler 
is  located  these  mains  will  meet,  but  they  should 
not  immediately  be  connected  together;  instead, 
both  should  be  stopped  and  turned  toward  the 
boiler  just  before  they  come  together. 

After  running  parallel  for  a  short  distance  to¬ 
ward  the  boiler  they  then  may  be  joined  up  as  a 
single  main  and  connected  to  the  boiler  header. 
The  reason  for  this  is  that,  if  connected  together 
out  where  the  two  mains  meet,  it  will  necessitate 
a  bull-head  tee  and  it  also  will  make  the  main  one 
solid  column,  as  far  as  expansion  is  concerned,  and 
will  result  in  either  more  movement  in  the  mains 
or  necessitate  more  loops  or  bends,  neither  of 
which  is  desirable. 

A  concrete  application  of  the  above  is  shown  in 
Fig.  52,  which  is  a  simple  oblong  building  in  which 
steam  mains  are  required  all  around  the  outside 
walls  and  the  boiler  is  located  approximately  in  the 
middle  of  the  building.  The  steam  main  is  divided 
up  into  50  ft.  sections,  as  previously  explained,  and 
anchors  and  loops  are  spaced  so  that  the  movement 
will  not  exceed  in.  at  any  point.  The  main  also 
is  broken  where  it  turns  across  the  building  to  the 
boiler.  And  yet,  if  there  had  been  a  couple  of  light 
wells  in  the  building,  located  as  indicated  in  Fig. 
53,  there  would  have  been  little  provision  needed 
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for  expansion,  for  the  breaks  around  the  light  wells, 
as  indicated  in  the  drawing,  would  have  been  suffi¬ 
cient  to  provide  all  the  spring  necessary  to  take  up 
the  movement  of  the  pipe. 

Boiler  connections  should  be  piped  up  with  the 
same  reasoning  applied,  as  far  as  obtaining  spring 
pieces  is  concerned,  and  the  verticals  from  the 
boiler  steam  outlets  should  run  as  high  as  possible 
and  then  turn  horizontally  and  run  another  5  ft. 
or  so,  and  then  connect  together  into  the  boiler 
branch  or  header.  This  not  only  will  give  flexible 
connections,  but  also  will  help  to  produce  dry  steam. 
The  fact  that  all  the  boiler  steam  outlets  should  be 
used  and  run  up  full  size  has  been  stated  so  often 
and  is  so  well  known  that  it  is  not  necessary  to 
repeat  it  here. 

It  seems  to  be  more  or  less  of  an  English  prac¬ 
tice  to  pipe  up  boilers  without  the  use  of  the  hori¬ 
zontal  break  at  the  top  of  the  verticals;  in  other 
words,  the  boiler  branch  is  run  directly  on  the  top 
of  the  verticals  and,  when  so  piped  up,  gives  no 
trouble.  This  is  illustrated  in  Fig.  54,  but  there  is 
no  one  who  will  argue  against  the  fact  that  run¬ 


Fig.  55.  Conventional  American  Practice  in  Connecting 
Boiler  Risers 


outs,  arranged  as  shown  in  Fig.  55,  are  much  more 
flexible,  even  though  they  require  a  few  more  fit¬ 
tings  to  install. 

The  dripping  of  the  steam  main  is  an  item  some¬ 
times  overlooked  in  the  hurry  of  installing  a  job 
within  the  contract  time  limit  and,  as  a  result, 
troubles  from  water  sometimes  occur  later.  As¬ 
suming  that  the  main  is  pitched  in  the  direction 
of  the  steam  flow,  there  are  two  general  methods 
of  dripping;  the  first  and  simplest  is  to  drip  the 
main  at  certain  and  arbitrary  intervals,  while  the 
second  method  consists  of  dripping  the  main  at 
every  branch  connection  and  through  the  branch. 

A  modification  of  the  first  method,  consisting 
really  of  a  combination  of  the  two  schemes,  is  to 
drain  the  main  through  the  branch  at  every  change 
in  pipe  size.  Of  course,  drips  also  must  be  placed 
wherever  the  main  jumps  up  to  a  higher  level. 

Dripping  Mains  for  One-Pipe  Gravity 
Steam  Systems 

In  the  one-pipe  gravity  steam  system  it  is  cus¬ 
tomary  practice  to  grade  the  main  toward  the  far 
end  and  to  let  all  the  condensation,  including  the 


Fig.  56.  Proper  Arrangement  of  Return  Mains  for  Dripping 
One-Pipe  Gravity  Steam  System 

radiator  returns,  flow  to  this  point  where  it  is  re¬ 
lieved  into  a  return  line  preferably  of  the  “wet” 
variety.  Such  drips  are  best  made  by  carrying  the 
main  of  good  size  to  the  end  where  the  drip  is 
located  and  then  turning  a  reducing  ell  downward 
from  the  smaller  outlet  from  which  the  drip  is 
taken  and  carried  back  to  the  boiler. 

This  arrangement  is  illustrated  in  Fig.  56,  and, 
if  no  radiator  connection  is  located  close  to  the 
end  of  the  main,  an  air  relief  also  should  be  pro¬ 
vided  at  this  point  so  that  the  air  will  not  bank  up 
here  and  interfere  with  the  flow  of  the  condensate. 
The  air  valve  will  give  better  service  if  set  slightly 
above  the  main  level,  as  shown  in  Fig.  57,  so  as  to 
keep  it  up  out  of  water  which  sometimes  comes  in 
slugs  when  the  system  is  being  warmed  up. 

Where  two  mains  are  used,  one  for  each  side  of 
the  building,  the  drips  should  be  carried  down  be¬ 
low  the  water-line  separately  before  being  con¬ 
nected  together  so  as  to  overcome  in  this  manner 
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Fig.  57.  Proper  Location  of  Air  Valve  in  One-Pipe  Fig.  58.  One  Method  of  ‘‘Jumping”  Steam  Main  to  a 

Gravity  Steam  System  Slightly  Higher  Level 


any  pressure  difference  which  may  exist  between 
the  ends  of  the  two  different  mains. 

In  jumping  steam  mains  to  a  higher  level  the 
connections  may  be  made  as  shown  in  Fig.  58,  with 
a  tee  from  the  top  of  which  the  steam  main  rises 
while  from  the  bottom  of  which  the  drip  connection 
is  taken.  Better  than  this,  especially  for  small 
rises,  is  the  method  shown  in  Fig.  59,  where  an 
elbow  looking  down  is  used  and  the  rise  for  the 
main  is  placed  farther  back  on  the  line,  because, 
with  this  arrangement,  there  is  no  chance  for  the 
condensation,  when  coming  along  the  main  in  slugs, 
to  overload  the  drip  momentarily  and ’jump  over 
the  rise  as  might  occur  with  the  connection  shown 
first. 

Dripping  Vapor  Steam  Mains 

Vapor  heating  being  basically  a  two-pipe  propo¬ 
sition  (with  the  exception  of  one  system),  the  re¬ 
turn  main  is  always  run  separately  and  the  con¬ 
densation  from  the  radiators  dripped  into  it  with 
any  main  drips  which  may  be  required  connected 
with  the  return  main  through  thermostatic  traps. 
This  return  main  is  customarily  made  a  “dry”  re¬ 
turn  which  gives  no  difficulty  owing  to  the  use  of 
traps  on  the  main  drips  as  well  as  on  all  the  radia¬ 
tors;  where  the  radiators  do  not  use  the  thermo¬ 
static  trap  they  are  supposed  to  be  provided  with 
ample  surface  to  condense  all  steam  admitted  to 
each  individual  radiator  so  that  there  will  be  no 
steam  or  vapor  allowed  to  pass  into  the  return  line. 

Vapor  systems  also  find  it  possible  to  use  a  “wet” 
return  by  venting  the  end  of  all  steam  mains 
through  thermostatic  traps  and  allowing  the  air 
to  find  its  way  out  of  the  system  through  an  en¬ 
tirely  separate  air  relief  line  in  which  a  check  valve 
or  other  special  valve  is  placed  to  prevent  the  re¬ 
turn  of  the  air,  as  well  as  to  produce  a  partial 
vacuum. 

Dripping  Vacuum  Mains 

The  draining  of  steam  mains  in  vacuum  systems 
is  largely  similar  to  that  pursued  in  vapor  work 


but  the  return  main  in  a  vacuum  system  also  has 
the  desirable  attribute  of  allowing  the  main  to  be 
lifted  (and  the  return  with  it)  for  a  considerable 
distance.  The  height  that  the  return  can  be  raised 
depends  somewhat  on  the  degree  of  vacuum  car¬ 
ried  on  the  system  and  such  a  rise  is  called  a  “lift” ; 
the  fitting  used  for  this  purpose  is  termed  a  “lift 
fitting”  and  is  illustrated  in  Fig.  60. 

It  is  also  possible  to  improvise  a  lift  fitting  for 
a  vacuum  return  by  taking  a  tee  about  two  sizes 
larger  than  the  return  line  and  bushing  it  down 
to  one  size  smaller  than  the  return  main  on  one 
end  of  the  run  while  the  other  end  of  the  run  is 
plugged  and  turned  down;  the  branch  outlet  is 
bushed  down  to  the  return  main  size  and  placed 
at  the  end  of  the  return  main  where  the  lift  is  to 
come.  Then  a  long  running  thread  is  cut  on  the 
vertical  pipe  and  this  pipe  is  screwed  down  into 
the  tee  until  it  is  about  1  in.  from  the  plug;  the 
vertical  pipe  is  carried  up  to  a  level  slightly  higher 
than  the  new  level  of  the  return  main  and  turned 
horizontally,  and  immediately  dropped  back  to  the 
level  of  the  higher  main  by  using  two  45°  ells  as 
illustrated  in  Fig.  61. 


Fig.  59.  Method  of  ‘‘Jumping”  Steam  Main  to  Higher 
Level  Where  Rise  is  Short 
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Air  Relief  for  Hot  Water  Mains 

Hot  water  supply  and  return  mains  fortunately 
do  not  require  dripping  but  they  do  demand  very 
careful  pitching  and  provision  for  air  relief.  Con¬ 
trary  to  steam  mains,  they  customarily  are  pitched 
up  as  they  proceed  away  from  the  boiler ;  this  pitch, 
to  be  of  any  value,  must  be  constant  and  contin¬ 
uous.  Any  air  which  may  collect  in  such  a  main 
will  have  a  natural  tendency  to  rise  to  the  high 
end,  and,  where  branches  are  taken  from  the  top 
of  the  main  or  even  off  at  an  upward  45°  angle, 
will  have  to  travel  only  a  short  distance  before  this 
air  can  enter  a  riser  and  ascend  to  a  radiator  or 
other  high  point  where  air  venting  is  provided. 

Some  gravity  hot  water  systems  are  installed 
with  three  types  of  runouts,  these  being  arranged 
to  equalize  the  circulation  as  far  as  possible.  For 
risers  located  near  the  boiler  end  of  the  main  a 
downward  45°  branch  is  used  (see  A,  Fig.  62), 
and  for  risers  in  the  middle  portion  of  the  main  a 
straight  horizontal  branch  (see  B,  Fig.  62)  is  used, 
while  for  the  risers  at  the  far  end  of  the  main  an 
upward  45°  branch  is  provided  (see  C,  Fig.  62). 
This  works  fairly  well  on  installations  of  moderate 
size,  the  theory  being  that  the  risers  nearest  the 
boiler,  which  normally  might  get  hotter  water  and 
short-circuit  the  other  risers,  only  receive  water 


Fig.  62.  Arrangement  of  Three  Types  of  Runouts  Used  in 
Grarity  Hot-Water  System  to  Equalise  the  Circulation 


from  the  bottom  of  the  main,  this  being  cooler  than 
the  water  on  the  top.  The  connections  taken  off 
the  middle  portion  of  the  main  receive  water  from 
the  side  of  the  main  and  this  water  is  neither  the 
hottest  nor  the  coldest;  the  farthest  risers  at  the 
end  of  the  main,  which  ordinarily  might  show  a 
sluggish  circulation,  receive  the  hottest  water  and 
are  assisted  in  this  manner,  thus  getting  a  sort  of 
preferential  treatment  over  the  other  connections. 

Next  month:  Connections  for  boilers  in  batteries. 


opening  of  windows  during  tests.  This  easily 
might  lead  to  cross  drafts  and  variable  results 
although  operating  the  fan  and  ventilator  tests  in 
different  rooms  would  tend  to  build  up  the  pres¬ 
sure  in  one  room,  unless  the  size  and  leakage  were 
sufficient  to  take  care  of  the  fan  discharge. 

In  the  tests  at  the  Kansas  State  Agricultural 
College  considerable  difficulty  with  cross  drafts 
was  encountered  unless  extreme  care  was  used  in 
the  opening  and  closing  of  windows  depending 
upon  the  weather  conditions. 

It  would  appear,  from  the  general  interest  in 
roof  ventilators,  that  it  would  be  well  worth  the 
while  of  the  American  Society  of  Heating  and 
Ventilating  Engineers  and  of  the  American  In¬ 
stitute  of  Architects,  possibly  through  their  re¬ 
search  departments,  to  work  out  and  adopt  a 
standard  test  code  for  the  testing  of  automatic 
roof  ventilators. 

This  would  result  in  a  big  economic  saving,  as 
the  effectiveness  of  many  ventilators  of  elaborate 
construction  now  on  the  market  well  could  be  im¬ 
proved  upon  by  ventilators  of  better  design  and 
cheaper  construction.  This  plan  also  would  elim¬ 
inate  those  ventilators  which  are  sold  purely 
through  highly-colored  advertising  designed  to 
play  on  the  imagination  and  which  do  not  produce 
satisfactory  results. 

It  would  tend  to  place  all  manufacturers  on  a 
fair  competitive  basis. 
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This  is  the  twenty-fifth  lesson  of 

The  Heating  and  Ventilating  Magazine’s 

New  Home-Study  Course  in 
Gravity  Steam  and  Water  Heating 

Lesson  No.  25  (continued) — Chimneys* 

By  Ara  Marcus  Daniels 


A  IR  pressure,  as  explained  with  reference  to  D 
of  Fig.  B-2-5,  will  force  air  into  the  ashpit 
^  of  the  boiler,  up  through  the  grates  and 
fuel  bed  into  the  combustion  chamber.  A  definite 
quantity  of  air  must  be  supplied  to  the  fire  or  the 
required  amount  of  fuel  cannot  be  burned.  Hence, 
the  quantity  of  air  forced  through  the  fuel  bed 
really  governs  the  rate  of  combustion.  Air  flow 
is  controlled  by  pressure  difference  and  this  by  the 
frictional  resistance  of  grates  and  fuel  bed.  If 
this  resistance  is  to  be  constant  (and  it  may  be 
considered  practically  so  for  a  given  boiler)  then 
the  pressure  difference  is  the  sole  controlling  factor. 
This  is  registered  by  the  draft  gage.  Hence  the 
draft  gage  reading  may  indicate  the  rate  of  com¬ 
bustion  to  be  expected  from  a  given  boiler-chimney 
system. 

In  order  to  consume  a  given  quantity  of  fuel  on 
the  grates  of  an  average  boiler  under  usual  operat¬ 
ing  conditions,  there  is  required  a. pressure  differ¬ 
ence  on  the  two  sides  of  the  fuel  bed,  that  is,  in 
the  ashpit  and  in  the  combustion  chamber,  of  ap¬ 
proximately  0.01  in.  of  water  per  pound  of  coal 
burned  per  square  foot  of  grate  per  hour.  Thus, 
if  heating  demands  require  a  combustion  rate  of 
5  lbs.  of  coal  per  hour  per  square  foot  of  grate,  the 
difference  in  draft  intensity  between  ashpit  and 
combustioin  chamber  must  be  0.05  in.  of  water. 

Work  Problem  B-2-7. 

Under  definite  temperature  conditions,  a  flue  of 
a  given  height  will  produce  a  certain  intensity  of 
draft.  When  the  flue  is  a  part  of  a  boiler-chimney 
system,  there  are  five  principal  factors  that  affect 
the  degree  of  intensity — (1)  the  resistance  to  up¬ 
ward  flow  of  the  gases  in  the  chimney  due  to  their 
rubbing  against  the  sides  (frictional  resistance) 
and  the  cooling  effect  of  the  chimney,  (2)  the  fric¬ 
tional  resistance  in  the  smoke  pipe,  (3)  the  resist¬ 
ance  to  flow  through  the  passages  of  the  boiler,  (4) 
the  resistance  to  the  passage  of  air  and  gases 
through  the  grate  and  fuel  bed,  and  (5)  the  re¬ 
sistance  to  air  flow  into  and  through  the  ashpit. 

*Copyright,  1927,  Ara  Marcus  Daniels. 


All  these  factors  act  to  lessen  available  draft  in¬ 
tensity. 

Work  Problem  B-2*8. 

Reference  to  Fig.  B-2-9,  showing  a  diagrammatic 
view  of  a  boiler  connected  to  a  chimney  flue,  the 
top  of  which  is  assumed  to  be  45  ft.  above  the  grate 
level,  and  the  following  will  show  how  draft  losses 
occur. 

For  the  sake  of  clearness,  draft  gages  have  been 
shown  as  U-tubes  rather  than  of  the  inclined  type. 
Locations  A,  B,  C  and  D  have  been  selected  as 


Fig.  B-2-9.  Draft  Losses  Through  Boiler 
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points  through  the  boiler-chimney  system  at  which 
it  is  desired  to  know  the  intensity  of  draft  and  to 
observe  how  draft  losses  occur. 

Location  A  is  in  the  flue  at  the  point  where  the 
smoke  pipe  enters ;  location  B  is  at  the  smoke-pipe- 
heater  connection ;  location  C  i^  in  the  combustion 
chamber  just  above  the  Are  and  location  D  is  in  the 
ashpit  just  below  the  grate. 

For  the  time  being,  it  will  be  assumed  that  the 
U-tube  draft  gages  marked  Uj,  U.,  U..,  and  are 
the  only  ones  connected  at  points  A,  B,  C,  D.  Each 
of  these  has  one  leg  connected  to  the  respective 
point  while  the  other  is  open  to  the  atmosphere. 

By  making  certain  assumptions,  there  can  be  es¬ 
tablished  the  theoretical  draft  which  this  chimney 
will  produce  if  no  frictional  losses  occur.  Then  if 
the  intensity  be  measured  at  different  points,  the 
total  loss  due  to  these  resistances  may  be  deter¬ 
mined  and  the  actual  draft  available  for  operation 
found.  If  the  products  of  cotnbustion  enter  the 
chimney  at  400°  F.  and  in  their  upward  passage 
cool  to  300°  F.  before  leaving  at  the  top,  the  as¬ 
sumed  average  flue  temperature  will  be  350°  F. 
Based  on  this  average  temperature  within  the  flue 
and  a  0°  F.  temperature  for  the  outside  air,  this 
chimney  should  produce  a  theoretical  draft  of  0.25 
in.  of  water.  The  formula  by  which  this  may  be 
calculated  is  given  at  the  bottom  of  Table  B-2-1. 


Work  Problem  B>2-9. 

Table  B-2-1.  Chimney  Draft  Intensities. 
Inches  of  Water 

(Values  taken  at  0.80  of  theoretical) 


Height  of 
ehimney. 
ft. 

Average  Temperature  of  Flue  Gases,  Deg. 

F. 

200 

1 

225 

1  250 

1  275 

'  300 

1  325  1 

350 

2()  . T 

““oT?” 

■| 

"Ol)^ 

1  0.09 

1  0.10 

|.  0.10 

1  0.10  1 

0.11 

2.') 

0.10 

1 

0.10 

1  0.11 

1  0.12 

1  0.13 

1  0.13  1 

0.15 

30 

0.11 

1 

0.12 

1  0.14 

1  0.14 

1  0.15 

1  0.16  1 

0.17 

35 

0.13 

1 

0.14 

1  0.15 

1  0.16 

1  0.18 

1  0.18  1 

0.19 

40 

0.15 

1 

0.16 

I  0.18 

1  0.18 

1  0.20 

1  0.21  ! 

0.22 

45 

0.17 

1 

0.18 

1  0.20 

]  0.21 

1  0.22 

1  0.23  i 

0,25 

50  j 

0.19 

1 

0.20 

1  0.22 

1  0.24 

1  0.25 

!  0.26  1 

0.27 

55  1 

0.21 

1 

0.22 

!  0.25 

1  0.26 

;  0.27 

:  0.29  1 

0.30 

60  1 

0.23 

1 

0.24 

1  0.27 

1  0.28 

1  030 

1  0.31  1 

0.33 

1  1 

Formula  for  theoretical  draft:  H  =  7.64h - — 

Ta  Tc 

H  -  -  total  head  produced  by  chimney,  inches  of  water, 
h  —  height  top  of  chimney  above  grate,  feet. 

Ta  =  absolute  temperature  of  air  =  10“  F.  plus  460“  F. 

Tc  —  absolute  average  temperature  of  chimney  gases  =  av¬ 
erage  temperature  plus  460“  F. 

Theoretically,  if  one  leg  of  draft  gage  U,  were 
connected  to  location  A  and  the  other  open  to  the 
atmosphere,  the  difference  in  elevation  of  the  water 
in  the  two  legs  would  read  0.25  in.  A  gage  so  con¬ 
nected,  though,  would  indicate  a  value  slightly  less, 
owing  to  the  frictional  resistance  of  the  flue  and  its 
cooling  effect.  With  the  gage  U,  graduated  to  read 
directly  in  inches  of  water,  the  distance  a  on  U, 
may  be  assumed  to  read  0.23  in.  of  water. 


Passing  next  to  U.,  a  still  lower  reading  will  be 
registered  which,  designated  as  b,  properly  may  be 
assumed  0.225  in.  of  water.  This  difference  of 
0.005  in.  of  water  between  locations  A  and  B  is 
caused  by  frictional  resistance  in  the  smoke-pipe. 

Between  locations  B  and  C,  a  greater  loss  of  draft 
intensity  may  be  expected,  so  U.,  may  be  assumed 
to  read  0.200  in.  of  water,  represented  by  C,  or  to 
indicate  a  loss  of  0.025  in.  of  water  between  B  and 
C.  Again  in  similar  manner,  the  draft  intensity 
reading  on  U4  for  location  D,  and  shown  as  d,  may 
be  read  as  0.190  in.  of  water,  indicating  a  loss  of 
draft  through  the  grate  and  fire  of  0.010  in.  of 
water. 

Thus,  draft  intensity  to  be  expected,  owing  to 
losses,  will  be  0.190,  instead  of  0.25  in.  of  water, 
as  theoretically  computed. 

In  Table  B-2-2,  the  various  draft  intensities  and 
losses  at  different  locations  and  between  the  several 
points  are  tabulated  for  ready  reference. 

TESTING  THE  DRAFT 

Obviously,  it  is  not  always  feasible  to  take  draft 
gage  readings  at  each  location,  as  explained  in  con¬ 
nection  with  Fig.  B-2-9.  It  is  essential  always  to 
make  at  least  one  reading  of  the  draft  and  this 


Fig.  B>2-10.  Examples  of  Bad  Chimney 
Construction 
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Table  B-2-2.  Draft  Intensities  and  Losses 

Draft  Available,  Draft  losses. 

In.  of  water  In.  of  water 

Theoretical  .  0.25  In  flue  .  0.020 

At  smoke-pipe  entrance  In  smoke-pipe  between  B 

to  flue  .  0.23  and  A .  0.005 

At  smoke-pipe  entrance  Through  combustion  chamber 

to  heater  .  0.225  between  C  and  B  .  0.025 

In  combustion  chamber  ....  0.200  Through  grate  and  fire 

In  ashpit  . .  0.190  between  D  and  C  . 0.010 

Total  loss .  0.069 


should  be  taken  in  the  smoke-pipe  just  outside  of 
the  chimney. 

Using  a  draft  gage  of  the  inclined  type,  care 
must  be  exercised  to  see  that  it  is  level  before 
making  readings.  Each  gage  is  fitted  with  a  level 
for  this  purpose.  A  draft  connection  can  be  made 
by  punching  a  small  hole  in  the  smoke-pipe  and 
inserting  therein  a  small  metal  tube  connecting  the 
outer  end  to  the  gage  through  rubber  tubing.  A 
zero  reading  of  the  gage  should  first  be  made  with 
both  ends  of  the  gage  open  to  the  atmosphere.  Then 
the  check  damper  should  be  closed,  the  ashpit  door 
opened  and  the  fire  in  the  boiler  permitted  to  burn 
long  enough  to  be  assured  that  the  combustion  rate 
is  as  high  as  the  chimney  will  produce  before  taking 
the  reading. 

In  Fig.  B-2-9,  the  draft  gages  marked  U.-„  U,-., 
and  Ut  represent  a  differential  gage.  By  the  use  of 
a  differential  draft  gage,  the  difference  in  draft  in¬ 
tensity  between  the  two  points  to  which  the  two 
legs  of  the  gage  are  connected  is  read  directly.  For 
example,  gage  Us  has  its  left  leg  connected  to  loca¬ 
tion  A  while  the  right  leg  connection  communicates 
with  location  D  and  the  pressures  existing  at  these 
respective  points  act  on  the  two  water  surfaces. 

If  the  pressures  were  equal,  the  water  levels  in 
each  leg  would  agree,  but  since  the  draft  intensity 
at  A  is  greater  than  at  D,  there  will  be  a  difference 
in  the  two  levels.  If  a  movable  scale  be  used  and 
its  zero  mark  be  placed  in  line  with  the  lower  level, 
the  loss  in  pressure  between  A  and  D  will  be  indi¬ 
cated  by  the  measurement  of  the  difference  in 
levels.  Height  e  on  gage  U.-,  would,  in  this  case, 
read  0.060  in.  of  water,  /  on  gage  U,-.  would  read 
0.035  in.  of  water,  while  g  on  gage  U7  would  read 
0.010  in.  of  water,  all  of  which  agree  with  the  dif¬ 
ferences  noted  in  Table  B-2-2. 

Work  Problem  B-2-10. 

CHIMNEY  TROUBLES 

The  required  area  for  a  flue  depends  upon  the 
quantity  of  smoke  or  gases  that  it  must  pass  and 
the  velocity  at  which  gases  will  flow  upward.  Re¬ 
liable  available  data  on  the  performance  of  chim¬ 
neys  are  lacking,  particularly  as  regards  what  takes 
place  in  the  chimney  itself.  The  variations  of  tem¬ 
perature,  density,  and  draft  from  the  top  to  the 
bottom  for  the  various  shapes  and  sizes  of  flues  are 
practically  unknown,  so  far  as  the  writer  is  in¬ 


formed.  The  velocities  and-  volumes  throughout 
the  length  of  the  flue  are  not  definitely  known ;  the 
effect  of  the  wind  is  not  thoroughly  understood, 
particularly  with  reference  to  air  leakage  into  the 
chimney  under  heavy  winds,  its  effect  upon  the 
cooling  of  the  gases  and  to  the  suction  effect  that 
it  may  produce  directly  over  the  top  of  the  chim¬ 
ney.  All  of  these  factors  have  an  appreciable  in¬ 
fluence  upon  the  size  or  area  that  may  produce  the 
best  results  and,  until  carefully-developed  data  on 
these  features  are  available,  recommended  sizes 
only  can  be  such  as  experience  has  shown  to  give 
good  results. 

Unquestionably  the  height  of  a  chimney  is  one, 
if  not  the  most  important,  factor  in  chimney  design. 
It  must  be  high  enough,  not  only  to  be  capable  of 
producing  sufficient  draft,  but  to  avoid  the  danger 
of  air  currents  which  may  mar  the  draft  (See  A 
and  B,  Fig.  B-2-10) .  The  top  of  a  chimney  should 
extend  3  ft.  above  flat  roofs  and  2  ft.  above  the 
ridge  of  peak  roofs.  Extensions,  if  used  to  add 
height,  should  be  properly  fitted.  If  the  joint  be¬ 
tween  a  brick  and  a  metal  extension  is  not  tight, 
its  service  may  well  be  questioned. 

Unlined  chimneys  are  a  source  of  continual 
trouble.  Frequently  tight  when  first  constructed, 
the  heat  and  weather  cause  the  mortar  gradually 
to  disintegrate  so  that  air  leaks  in  at  the  joints, 
with  a  consequent  lessening  of  the  draft.  At  C, 
Fig.  B-2-10,  is  shown  an  unlined  chimney  before 
use,  while  at  D  its  appearance  after  being  in  use 
is  illustrated. 

Offsets  or  bends  in  chimneys  are  likely  to  reduce 
the  area  or  loose  bricks,  and  mortar  may  fall  into 
and  lodge  in  such  a  way  as  to  cause  restrictions. 
(See  F,  Fig.  B-2-10  and  note  how  soot  accumula¬ 
tion  may  cause  restricted  area.) 

Careful  installation  of  the  smoke-pipe  in  the 
chimney  is  essential.  Wrong  methods  are  indicated 
at  A  and  B,  Fig.  B-2-11.  At  A,  the  pipe  does  not 
set  in  far  enough  and  an  opening  exists  around  the 
pipe.  This  opening  acts  as  a  check  damper.  The 
projecting  pipe  at  B  causes  serious  interference  of 
gas  flow.  At  C,  the  pipe  is  of  proper  length,  has 
a  cement-tight  joint  and  close-fitting  collar  plate, 
assuring  gas  tightness  and  free  unobstructed  gas 
passage. 

Openings  into  a  chimney  for  other  than  the 
smoke  pipe  of  the  boiler  should  never  be  permitted 
if  unsatisfactory  draft ds  to  be  avoided.  If  a  soot 
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Fig.  B-2-11.  Incorrect  and  Correct  Methods  of  Making 
Smoke-Pipe  Connections 


pocket  is  provided  at  bottom  of  flue,  the  clean-out 
opening  should  be  equipped  with  a  tightly-fitting 
cover  which  should  be  always  in  place  except  when 
removed  for  cleaning  soot  accumulations. 

Work  Problem  B-2-11. 

SIZE  AND  HEIGHT  OF  CHIMNEY 

The  establishment  of  size  and  height  of  the  chim¬ 
ney  for  a  given  installation  properly  demands  con¬ 
sideration  of  the  total  heat  demands,  the  type  and 
number  of  boilers  to  be  used,  the  fuel  to  be  burned, 
and  the  character  and  altitude  of  the  building. 
Therefore,  the  determination  of  size  and  height  of 
chimney  should  be  the  last  part  of  the  heating  de¬ 
sign. 

Various  tables  for  chimney  sizes  have  been  pre¬ 
pared  and  are  found  in  trade  catalogs  and  the  like. 
Reputable  boiler  manufacturers  specify  draft  re¬ 
quirements  for  their  respective  boilers  and  usually 
give  required  flue  areas,  sizes  and  heights  of  chim¬ 
neys. 

Irrespective  of  whether  the  fuel  to  be  used  is 
coal,  coke,  wood  or  oil,  the  minimum  effective  area 
inside  of  the  flue  linings  for  any  steam  or  water 
boiler  should  not  be  less  than  70  sq.  in.  and  the 
short  cross-sectional  dimension  never  should  be 
less  than  six-tenths  the  greater  dimension. 


Work  Problem  B-2-12. 

The  quantity  of  smoke  and  gases  to  be  handled 
by  a  flue  depends  on  the  quantity  of  fuel  burned  in 
a  given  time.  Therefore,  the  combustion  rate  and 
area  of  grate  should  be  known.  Table  B-2-3,  rec¬ 
ommended  by  the  American  Society  of  Heating  and 
Ventilating  Engineers  for  low-pressure  heating 
boilers,  embodies  a  consideration  of  influencing 
factors  and  represents  conservative  modern  prac¬ 
tice  in  the  matter  of  chimney  sizes. 

Work  Problem  B-2-13. 

The  sizes  of  flues  there  given  are  based  on  run- 
of-mine  soft  coal,  but  may  be  used  without  reduc¬ 
tion  for  other  fuels.  If  screened  coal,  smaller  than 
nut  size  of  anthracite  or  coke  is  used,  increased 
draft  is  required  and  the  installation  demands  spe¬ 
cial  consideration. 

If  the  installation  is  located  where  the  altitude 
exceeds  500  ft.  above  sea  level,  the  height  of  the  flue 
should  be  increased  as  follows : 

Increase  height  of  flue  by  10%  for  each  1000  ft. 
above  sea  level  and  reduce  the  capacity  by  5%. 

Work  Problem  B-2-14. 

EFFECTIVE  AREA 

The  effective  area  of  a  flue,  broadly  speaking, 
is  the  theoretical  cross-sectional  area  which  the 
column  of  smoke  and  gases  rising  with  a  spiral  mo¬ 
tion  will  occupy  in  the  passage  up  the  flue. 

In  a  round  lined  flue,  the  entire  area  is  consid¬ 
ered  effective  area.  In  a  square  lined  flue,  the  ef¬ 
fective  area  is  considered  as  equal  to  the  area  of 
a  circle,  the  circumference  of  which  is  tangent  to 
the  inside  surface  of  the  flue  or,  in  other  words, 
a  circle  whose  diameter  is  equal  to  the  shorter  in¬ 
side  dimension  of  the  flue. 

The  effective  area  of  a  rectangular  lined  flue  is 
determined  as  follows: 


Table  B-2-3.  Chimney  Sizes 


steam 

Boiler 

Capadt;. 

Sq.  ft.  of 
Radiation 

Hot 

Water 

Heater 

Capacity, 

Sq.  ft.  of 
Radiation 

Nominal 

Dimensions 

of 

Fire-Clay 

Linings. 

In. 

Rectangular  Flue  I 

Round 

Flue 

Actual 
Inside 
Dimensions 
of  Fire- 
Clay  Lining, 
In. 

Actual 

Area. 

Sq.  In. 

Effec¬ 

tive 

Area. 

Sq.  In. 

Inside 
Diameter 
of  Lining. 
In 

Effec¬ 

tive 

Area. 

Sq.  In. 

590 

973 

8i  X  13 

7  X  Hi 

81 

70 

690 

1140 

10 

79 

900 

1490 

13  X  13 

Hi  X  Hi 

127 

99 

900 

1490 

84  X  18 

6J  X  16i 

110 

100 

1100 

1820 

12 

113 

1700 

2800 

13  X  18 

HJ  X  16i 

183 

156 

1940 

3200 

15 

177 

2130 

3520 

18  X  18 

15|  X  15f 

248 

195 

2480 

4090 

20  X  20 

17i  X  17} 

298 

234 

3150 

5200 

18 

254 

4300 

7100 

20 

314 

4600 

7590 

20  X  24 

17  X  21 

357 

278 

5000 

8250 

24  X  24 

21  X  21 

441 

Height  in  feet  from  grates:  As  height  necessary  is  dependent  upon  the  draft  requirements  of  the  varying  designs,  these 
factors  should  be  known  before  Jieight  can  be  determined  accurately. 
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First:  Note  the  short  inside  dimension. 

Second:  Subtract  the  short  inside  dimension 
from  the  long  inside  dimension. 

Third :  Multiply  result  First  by  result  Second. 

Fourth:  Multiply  the  short  inside  dimension  by 
itself,  and  multiply  the  product  thus  obtained 
by  3.14. 

Fifth:  Divide  result  Fourth  by  the  numeral  4. 

Sixth :  Add  result  Fifth  to  result  Third,  and  ob¬ 
tain  the  effective  area  in  square  inches. 

Work  Problems  B>2-1S  and  B-2-16. 

If  an  existing  flue  is  to  be  used  or  it  is  necessary 
to  build  a  flue  that  is  more  than  100%  in  excess 
of  the  areas  given  in  Table  B-2-3,  the  chimney 
should  be  capped  with  stone  terra-cotta,  cast-iron 
or  other  approved  material.  The  opening  through 
the  capping  should  be  not  more  than  50%  in  ex¬ 
cess  of  the  required  area. 

Work  Problem  B-2-17. 

When  a  battery  of  two  boilers  is  to  be  used,  the 
rated  capacity  of  the  flue  should  be  taken  at  60% 
that  in  Table  B-2-3.  Thus,  if  two  boilers,  each  with 
a  rated  capacity  of  1940  sq.  ft.  are  to  be  used,  the 
required  effective  area  of  a  suitable  round  flue  will 
be  177  (effective  area)  -i-  60  X  100  or  290  sq.  in. 
Table  B-2-3  indicates  that  a  round  flue  of  20  in. 
diameter  should  be  used. 

Work  Problem  B-2-18. 

If  three  boilers  are  to  be  installed,  40%,  instead 
of  60%  should  be  used;  for  four  boilers,  use  35%. 

Work  Problem  B-2-19. 

The  next  lesson,  to  appear  next  month,  will  cover 
boiler  capacities  and  ratings,  determining  demands, 
flue  gases,  boiler  efficiency  and  heat  losses. 


Ventilation  Requirements  of 
America’s  Theatres 

^T’F  ideal  air  conditions  were  provided  in  all  the 
I  theatres  of  America,  with  the  correct  propor- 
tions  of  air  motion,  it  would  require  the  pump¬ 
ing  of  more  than  five  trillions  of  cubic  feet  of  air 
every  day  during  the  hours  that  the  movies  are 
operated,”  is  the  declaration  of  Director  F.  C. 
Houghten  of  the  A.S.H.  &  V.E.  Research  Labor¬ 
atory,  based  upon  the  physiological  tests  conducted 
at  the  laboratory  in  Pittsburgh,  in  co-operation 
with  the  United  States  Bureau  of  Mines.  “This  is 
the  amount  necessary,”  explains  Mr.  Houghten, 
“properly  to  carry  off  the  body  moisture  and  odors 
of  the  audience  which,  in  a  national  way,  runs  in¬ 
to  heavy  tonnage.  It  works  this  way.  There  are 
24,268,800,000  cu.  ft.  of  air  space  in  the  nation’s 
moving  picture  theatres.  If  this  air  were  changed 


every  three  minutes,  which  is  best  for  good  health, 
this  would  mean  a  total  of  485,376,000,000  cu.  ft. 
of  air  per  hour  or  5,330,136,000,000  cu.  ft.  of  air 
pumped  in  eleven  hours,  assuming  that  all  the 
theatres  are  open  to  the  public  that  long  each  day.” 

These  figures  show  that  the  300,000  persons  per¬ 
manently  employed  in  the  movie  industry  lose  a 
minimum  of  311,940  lbs.  every  day,  which  would 
be  the  amount  lost  if  they  were  sitting  quietly. 
But  with  most  of  them  doing  a  day’s  work  in  eight 
hours,  exerting  and  rushing  themselves,  the  amount 
of  metabolism  would  be  doubled  or  tripled  so  that 
the  weight  lost  would  be  closer  to  1,000,000  lbs. 

Several  screen  stars  have  said  they  each  lose  3 
to  4  lbs.  of  weight  in  less  than  an  hour  when 
making  some  pictures  where  rapid-fire  action  or 
unusual  athletic  feats  are  required.  An  audience 
will  give  off  more  heat  and  moisture  when  excited. 

“No  one  ever  weighs  the  same  every  minute,” 
Mr.  Houghten  concluded.  “One  loses  more  weight 
in  a  hot,  dry  atmosphere.” 


The  School  Population  of  the 
United  States 

IN  a  recent  report  of  the  United  States  Bureau 
of  Education  it  was  stated  that  26,458,655  pu¬ 
pils  of  all  ages  were  enrolled  in  and  attending 
some  kind  of  school,  either  public  or  private. 
(These  figures  are  based  only  on  reports  received 
by  the  bureau.)  When  we  remember  that  many 
institutions  either  do  not  fill  out  these  reports  at 
all  and  some  give  incomplete  data,  then  it  seems 
quite  possible  that  we  have  to  do  with  the  housing 
conditions,  at  some  time  or  other,  of  nearly  one- 
third  of  our  national  population — an  astounding 
number. 

Rural  districts  are  credited  with  186,532  build¬ 
ings  while  cities  of  2500  population  or  over  are 
estimated  to  have  about  57,000  more,  a  total  of 
almost  250,000  buildings,  ranging  from  the  one- 
room  structure  housing  a  half-dozen  children,  to 
the  palatial  cosmopolitan  high  school,  accommodat¬ 
ing  4,000  or  5,000.  It  is  no  wonder  that  some  of 
the  best  engineering  talent  of  the  country  is  inter¬ 
ested  in  this  vast  problem  of  providing  proper  air 
conditions  for  35  millions  of  human  beings. 

If  a  building  is  improperly  constructed,  unsafe 
or  poorly  heated  or  ventilated,  then  we  stay  away ; 
we  are  not  obliged  to  enter  or  stay  in  it.  The  public 
school,  however,  is  a  different  matter.  Our  at¬ 
tendance  laws  require  a  child  to  attend  school  and 
remain  there  for  from  four  to  six  hours  per  day 
five  days  a  week  and  for  ten  months  of  the  year — 
he  has  no  choice.  Under  those  conditions  it  is  our 
duty  to  provide  an  environment  which  is  hygienic 
and  conducive  to  physical  comfort.  —  H.  W. 
Schmidt,  supervisor  of  buildings,  Wisconsin  De¬ 
partment  of  Public  Instruction,  before  the  National 
Association  of  Public  School  Business  Officials. 


78 


THE  HEATING  AND  VENTILATING  MAGAZINE 


"August,  1027 


A  Monthly  Journal  of  Engineering  Progress 


MEMBER 

National  Publishers'  Association 
Associated  Business  Papers,  Inc. 

Audit  Bureau  of  Circulations 
National  Trade  Extension  Bureau 
American  Oil  Burner  Association 

Voi..  24  August,  1927  No.  8 

Published  Monthly  at  New  York,  N.  Y.,  by  the 

Heating  and  Ventilating  Magazine  Company 

Executive  and  Editorial  Offices,  1123  Broadway,  New  York. 

A.  S.  ARMAGNAC . President 

GUSTAVE  PETERSEN . Treasurer 

EUITOUIAL  Depautment 

A.  S.  Aumaunac,  Editor.  P.  E.  Fansleu,  Associate  Editor. 
H.  L.  Alt,  Technical  Editor. 

Advertising  Department 
G.  Petersen,  Manager. 

George  A.  Brown,  Eastern  Representative. 


Western  Office 

. 105  So.  Dearborn  St.,  Chicago 

Ci.iEF  W.  Presdee,  Manager  . 

European  Representative 

W.  G.  Hollinworth, 

124  Wrottesley  Road,  Harlesden,  London,  N. 

W.  10,  England 

Subscription 

Canada 

Foreign  Countries 
Back  Numbers 

$2.00  per  year 
2.S0  per  year 
3.00  per  year 
50  cents  each 

Technical  and  business  papers  are  having 
a  delicate  duty  to  perform  these  days  in 
the  so-called  censoring  of  advertising  copy. 
Quite  naturally,  the  advertiser  may  take  the  stand 
that  he  is  paying  for  the  space  he  occupies  and, 
therefore,  has  a  right  to  make  any  statement  he 
pleases  within  legal  limits.  If  his  claims  are  un¬ 
justified  or  his  comparisons  with  the  products  of 
other  manufacturers  invidious,  his  competitor,  he 
may  argue,  has  the  same  privilege  and,  in  the  long 
run,  the  reader  will  judge  between  them.  As  a 
matter  of  fact,  the  man  who  takes  this  position, 
almost  without  exception,  is  so  thoroughly  con¬ 
vinced  in  his  own  mind  of  the  superiority  of  his 
product  that  he  cannot  conceive  of  his  claims  be¬ 
ing  unjustified  or  his  comparisons  unwarranted. 

For  some  time  now  the  technical  and  business 
press,  members  of  the  Associated  Business  Papers, 
have  subscribed  to  the  code  of  ethics  promulgated 
by  that  body,  binding  them,  among  other  things, 
“to  subscribe  to  and  to  work  for  truth  and  honesty 
in  all  departments”  and  “to  decline  any  advertise¬ 
ment  which  has  a  tendency  to  mislead  or  which 
does  not  conform  to  business  integrity.”  While 
this  code  imposes  upon  publishers  the  responsibility 
of  keeping  their  columns  up  to  the  required  stan¬ 
dard,  it  is  not  an  arbitrary  requirement,  by  any 
means,  but  one  designed  as  much  in  the  interest 
of  the  advertiser  as  that  of  the  publisher. 


Assume,  for  example,  that  an  enthusiastic  ad¬ 
vertiser  insists  on  featuring  his  product  as  “the 
best  of  its  kind,”  “superior  to  any  other  similar 
device,”  so  functioning  that  “there  is  no  danger 
of  its  doing  this  or  that,”  naming  in  detail  the 
frailties  that  might  apply  to  a  competitor’s  device, 
and  winding  up  with  the  modest  admission  that 
his  appliance  will  give  “perfect  satisfaction.”  It 
is  dollars  to  cents  that  the  next  issue  will  carry 
the  “comeback”  announcement  of  the  competitor 
whose  “ox  is  gored”  and  it  will  embody  a  thousand 
and  one  reasons  why  his  own  product  will  outlast 
and  outdo  that  of  his  rival,  all  of  which  will  con¬ 
stitute  a  thinly-veiled  attack  on  the  honesty  and 
sincerity  of  the  original  announcement.  What  each 
advertiser  overlooks  is  the  fact  that  his  advantage 
can  be  only  temporary  at  best  and  is  bound  to  pro¬ 
voke  additional  propaganda  designed  to  minimize, 
if  not  nullify,  his  well-planned  broadsides. 

Advertisers  have  certain  rights,  yes,  but  how 
about  the  rights  of  the  one  whose  product  is  being 
belittled  and  who  may  be  paying  for  an  adjoining 
space  in  the  same  publication?  Is  it  fair  to  him 
to  accept  his  money  and  then  to  permit  a  competitor 
to  present  advertising  material  which  is  likely  to 
make  the  other  advertiser  look  foolish? 


Finally  there  is  the  reader  to  consider.  Is 
an  advertiser  justified  in  appealing  to  the 
reader’s  intelligence  with  statements  that  his 
product  is  “perfect,”  that  “it  will  effect  a  fuel  sav¬ 
ing  of  from  25%  to  40 %”  (there  seems  to  be  some 
magic  in  these  particular  figures  when  applied  to 
fuel  saving)  or  that  it  eliminates  trouble  due  to 
this  or  that  feature  of  construction  which  is  char¬ 
acteristic  of  a  rival’s  device?  After  all,  the  aver¬ 
age  reader  of  a  technical  journal  has  many  of  the 
attributes  of  the  man  “from  Missouri.”  Sometimes 
he  may  seem  to  be  too  “hard-boiled,”  but  certainly 
in  the  matter  of  advertising  claims  he  is  not  one 
to  be  easily  misled  by  phrases  that  will  not  bear 
the  light  of  analysis.  His  interest  is  in  the  design, 
construction  and  operation  of  the  various  products 
advertised  and  many  an  advertiser,  we  dare  say, 
would  be  amazed  to  see  a  reader  pass  by  with  scant 
notice  the  flaring  claims  of  one  advertisement  and 
pounce  eagerly  upon  the  intelligent  presentation, 
in  another  advertisement,  of  a  device  of  the  same 
general  type.  Writers  for  the  technical  press  are 
aware  of  the  requirements  in  this  respect  and  are 
careful  not  to  lose  the  confidence  of  their  readers 
by  injecting  “loose”  statements  or  evidence  of  bias. 

As  we  all  know,  the  advertising  pages  of  a  first- 
class  technical  journal  are  fully  as  interesting  as 
the  reading  pages.  So  there  is  every  reason  for 
the  movement  for  higher  standards  in  the  presen¬ 
tation  of  advertising  material.  It  means  a  stronger 
and  better  appeal  and  is  even  a  factor  in  the  elimin¬ 
ation  of  waste  by  promoting  quicker  and  more  ef¬ 
fective  contact  between  advertiser  and  reader. 
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What’s  Wrong  with  This  Code? 

Basis  Proposed  by  A.  S.  H*  &  V.  E.  for  Rating  Low-Pressure  Heating 

Boilers  Is  Open  for  Discussion 


For  many  years  the  compilation 
of  a^  code  by  which  low-pres¬ 
sure  heating  boilers  could  be 
comparatively  rated  has  been  the  goal 
of  the  A.  S.  H.  &  V.  E. 

As  reported  last  month  in  these 
columns,  the  summer  meeting  of  the 
society  marked  the  achievement  of 
the  first  definite  step  in  this  direction, 
when  the  society’s  Committee  on  the 
Rating  of  Low-Pressure  Boilers  made 
its  report.  After  a  brief  but  lively  dis¬ 
cussion,  which  developed  nothing  of 
constructive  value  to  the  committee, 
the  report  was  “accepted  in  principle,” 
the  committee  was  continued  and  in¬ 
structed  to  present  a  final  draft  at  the 
next  annusJ  meeting,  embodying  such 
desirable  modifications  as  might  de¬ 
velop  in  the  interim. 

The  success  attending  the  efforts  of 
this  committee  in  no  small  way  was 
predicated  upon  its  composition — no 
one  of  the  members  was  directly  or 
indirectly  interested  in  the  manufac¬ 
ture  or  sale  of  the  equipment  under 
consideration. 

The  chairman,  Alfred  Kellogg,  is  a 
prominent  consulting  engineer  of 


Boston,  with  a  remarkably  well-round¬ 
ed  experience,  particularly  covering 
the  utilization  of  heating  boilers.  S.  R. 
Lewis,  consulting  engineer,  Chicago, 
chairman.  Committee  on  Research  of 
the  society,  is  the  dynamic  leader  of 
the  movement  to  make  research  per¬ 
taining  to  heating  and  ventilating  as 
comprehensive  and  far-reaching  as 
possible.  F.  C.  Houghten,  director  of 
the  Research  Laboratory,  is  well 
known  as  a  hunter  after  technical  facts 
and  truths.  Prior  to  assuming  his  pres¬ 
ent  position  at  the  Laboratory  he  en¬ 
joyed  a  valuable  experience  in  the 
Bureau  of  Mines,  where  he  personally 
supervised  many  tests  on  heating 
boilers.  Percy  Nicholls,  supervising 
engineer.  Fuel  Section,  U.  S.  Bureau 
of  Mines  Experiment  Station,  Pitts¬ 
burgh,  is  an  unassuming  and  almost 
self-effacing  research  scientist  with 
few  peers  in  this  or  any  other  country. 
Mr.  Nicholls  has  placed  at  the  disposal 
of  the  committee  all  of  the  experience 
and  data  collected  by  the  Bureau  in 
its  extensive  testing  of  heating  boilers. 
L.  E.  Seeley,  instructor  of  mechanical 
engineering,  Yale  University,  is  one 


of  the  younger  generation  of  college 
instructors,  who  divides  his  time  be¬ 
tween  the  imparting  of  knowledge  to 
students  and  the  acquirement  of  facts 
through  practical  testing  of  equip¬ 
ment  in  the  laboratories  of  the 
Sheffield  Scientific  School. 

In  the  opinion  of  the  committee 
members  themselves,  this  code  repre¬ 
sents  only  a  starting  point,  yet  year 
after  year  has  gone  by  without  even 
getting  that  far.  The  code,  as  pre¬ 
sented  by  the  committee,  follows.  It 
is  presented  largely  with  the  desire  to 
assist  the  committee  in  propagating 
its  text  in  order  that  intelligent  sug¬ 
gestions  thereon  may  be  forwarded 
the  committee  prior  to  presentation 
of  the  final  draft  at  the  next  annual 
meeting  of  the  society. 

To  that  end  the  columns  of  The 
Heating  and  Ventilating  Magazine 
are  placed  at  the  disposal  of  its  read¬ 
ers  for  the  development  of  construc¬ 
tive  idesM  or  criticism. 

Supplementary  to  the  presentation 
of  this  code  there  will  follow  next 
month  the  comments  of  this  commit¬ 
tee  in  making  its  report. 


(Zssue  of  June,  1927) 


The  purpose  of  giving  low-pressure 
heating  boilers  rating  values  as 
are  defined  by  the  code,  is  limited 
to  that  of  permitting  comparisons  be¬ 
tween  different  boilers  on  the  basis  of 
their  ability  to  take  care  of  maximum 
demand. 

RATI NO  DKFINITIOX 

The  rating  of  a  low-pressure  steam 
heating  boiler  is  to  be  the  average  out¬ 
put  per  hour  obtained  from  it  when 
using  the  method  of  test  specified  in  the 
Code,  and  when  not  exceeding  the  fol¬ 
lowing  limiting  conditions: 

1.  The  moisture  in  the  steam  during 
the  test  period,  as  determined  by  an  ap¬ 
proved  steam  separator,  shall  not  exceed 
2%  by  weight  of  the  total  steam  and 
moisture  delivered. 

2.  The  average  temperature  during 
the  period  of  test  of  the  fine  gases  leav¬ 
ing  the  boiler  shall  not  exceed  700"  F. 

3.  The  average  carbon  dioxide  (CO,) 
in  the  fine  gases  during  the  period  of 
tests  shall  not  be  less  than  12%  by  vol¬ 
ume  by  flue-gas  analysis  when  burning 
anthracite  or  coke,  and  not  less  than 
10%  when  burning  bituminous  coal. 

4.  The  average  carbon  monoxide  (CO) 
In  the  flue  gases  during  the  period  of 
tost  shall  not  be  greater  than  1%  by 
volume  by  flue-gas  analysis. 


STANDARD  RATINGS 

There  shall  be  two  standard  ratings, 
to  be  termed  the  Anthracite  Rating  and 
the  Bituminous  Rating,  respectively. 
Either  anthracite  or  coke  may  be  used 
to  determine  the  Anthracite  Rating 
values. 

The  permissible  fuels  that  may  be 
used  in  the  standard  rating  tests  are: 

Anthracite — Any  anthracite  which  by 
proximate  analysis  has  not  more  than 
8%  volatile  on  a  moisture-and-ash-free 
basis  may  be  used.  There  shall  be  no 
limitation  to  size  of  fuel  permissible. 

(Proximate  chemical  analyses  usually  in¬ 
clude  the  moisture  and  ash.  The  percentage 
volatile  on  a  moisture  and  ash  free  basis  is 
computed  by  simple  proportion  and  is : 
actual  volatile  percentaxe  multiplied  by  the 
,  ..  100 

fraction  ; - ri - r-; - ^ - 

100  —  (moistu-e  ash)  percentaxe 

Coke — Any  high-temperature  coke  may 
be  used.  Coke  screen  sizes  are  not 
standardized  but  the  use  of  any  sizes 
between  2^^  and  1-in.  screens  is  per¬ 
missible. 

Bituminous  Coal — The  coal  to  be  used 
in  bituminous  rating  tests  shall  be  a 
coking  coal  and  equivalent  to  a  Pitts¬ 
burgh  bed  or  an  Upper  Freeport  bed  coal 
having,  by  proximate  analysis,  35%  to 
40%  volatile  matter  content  on  a  moist¬ 
ure  and  ash-free  basis. 

RPECIAf.  RATINGS 

It  is  recommended  that  manufacturers 
should  determine  and  publish  both  the 


standard  ratings  for  boilers  which  are 
sold  for  general  use  with  any  solid  fuel, 
thus  making  it  simpler  to  establish 
codes  which  will  assist  purchasers  in 
properly  selecting  boilers.  It  is  recog¬ 
nized,  however,  that  there  are  types 
which  are  designed  primarily  for  use 
with  a  particular  fuel,  and  therefore 
that  fuel  would  be  used  in  determining 
the  ratings.  Ratings  determined  with 
othei*  than  the  two  standard  fuels  shall 
be  published  as  Special  Ratings,  and  the 
fuel  used  in  the  test  shall  be  specified 
by  type,  bed  or  other  manner  necessary 
to  clearly  define  it.  The  same  limiting 
conditions  and  test  specifications  shall 
be  used  for  special  rating  tests  as  for 
the  standard,  except  that  when  using 
fuels  high  in  free  hydrogen,  or  low 
grade  fuels  it  shall  be  permissible  to 
lower  the  allowable  average  CO,  content 
of  the  flue  gases  to  8%. 

RATING  DATA 

The  essential  data  required  from  the 
rating  tests  are: 

1.  Fuel,  kind  and  size  used  in  the  test. 

2.  Rating  output. 

3.  Draft  required  expressed  as  inches 
of  water  or  as  chimney  size  necessary. 

TEST  SPECIFICATIONS 

General — This  code  recognizes  the 
limited  purpose  of  the  test  and  calls  for 
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the  minimum  number  of  measurements, 
and  introduces  no  unnecessary  restric¬ 
tions;  because  the  output  to  be  deter¬ 
mined  is  that  of  maximum  demand. 
The  boiler  when  in  service  will  but  rare¬ 
ly  have  to  deliver  as  great  an  output, 
and  then  not  continuously  for  a  long 
period,  so  that  the  attendant  will  be  re¬ 
quired  and  will  expect  to  give  it  more 
than  normal  attention. 

Alternative  methods  of  tests  are  made 
permissible,  termed  Test  Method  A  and 
Test  Method  B. 

Test  Method  A  measures  the  output, 
that  is,  the  steam  delivered,  by  using  a 
closed  condenser  in  which  the  steam  is 
condensed.  The  weighing  of  the  con¬ 
densate  gives  the  steam  output.  This 
method  is  recommended  as  being  more 
accurate  since  the  results  are  little  af¬ 
fected  by  difference  between  the  water 
level  in  the  boiler  at  the  start  and  finish 
of  the  test. 

Test  Method  B  measures  the  output  by 
the  weight  of  water  fed  to  the  boiler 
during  the  test,  and  calls  for  the  water 
level  to  be  the  same  at  the  beginning 
and  end  of  the  test. 

TEST  SET-UP 

Boiler — It  is  recommended  that  the 
boiler  be  set  up  and  insulated  as  it  will 
be  when  installed,  but  if  desired  the  test 
may  be  run  without  its  being  insulated. 
The  method  of  computation  credits  the 
output  with  the  loss  due  to  the  absence 
of  the  insulation,  but  does  not  permit 
of  any  credit  for  possible  increase  of 
moisture  in  the  steam. 

When  determining  catalogue  ratings 
the  test  shall  be  of  a  stock  boiler  with¬ 
out  any  modifications  except  as  specified. 

The  steam  piping,  including  all  drums 
and  nipples,  shall  be  insulated  up  to  and 
including  the  steam  separator. 

A  steam  separator  of  approved  design 
shall  be  installed  as  near  to  the  boiler 
outlet  as  the  design  permits.  The  drain 
pipe  shall  include  a  U-leg  sufficiently 
long  to  prevent  steam  blowing  out.  The 
drip  shall  be  caught  in  a  container,  and 
weighed  separately. 

The  steam  valve  shall  be  placed  be¬ 
yond  the  steam  separator.  The  steam 
piping  leading  from  the  separator  shall 
have  a  slope  so  water  condensed  in  it 
will  drain  from  the  separator. 

The  water  gage  should  have  a  per¬ 
manent  mark  to  show  the  water  level 
recommended  by  the  manufacturer.  For 
the  purpose  of  this  test  a  mark  corres¬ 
ponding  to  this  shall  be  put  on  the  gage 
glass. 

Fmoke  Flue — The  smoke  flue  shall 
have  the  area  specified  by  the  manufac¬ 
turer  and  shall  be  equipped  with  a 
damper,  in  addition  to  any  damper  in¬ 
corporated  in  the  boiler  Itself.  The 
damper  should  be  a  sufficient  distance 
along  the  fine  to  permit  of  the  gases 
coming  from  the  various  outlets  of  the 
boiler  being  thoroughly  mixed,  thus  fa¬ 
cilitating  the  collecting  of  a  true  aver¬ 
age  gas  sample  and  obtaining  their  av¬ 
erage  temperature.  This  til  stance,  not 
including  the  connecting  box,  shall  be 
not  less  than  two  or  more  than  four 


times  the  equivalent  pipe  diameter. 

There  shall  be  no  check  damper  be¬ 
fore  the  flue  damper,  and  if  one  is  in¬ 
corporated  in  the  boiler  construction  it 
shall  be  sealed  thoroughly. 

All  joints  before  the  flue  damper  shall 
be  sealed  thoroughly  with  cement  and 
maintained  so  during  the  test. 

The  smoke  flue  up  to  the  flue  damper 
shall  be  insulated  with  not  less  than  1- 
inch  thickness  of  suitable  insulation. 
The  object  of  this  is  to  permit  of  a  more 
accurate  and  comparable  measurement 
of  the  flue-gas  temperature. 

ME.\SUREMENT8  AND  INSTRUMENTS 

Condenser — For  Test  Method  .4  the 
steam  pipe  from  the  separator  shall  be 
run  to  a  surface  condenser,  and  shall 
have  a  fall  so  that  all  condensation 
therein  will  run  to  the  condenser.  The 
condenser  should  be  so  set  up  that  all 
condensate  will  quickly  drain  to  the  out¬ 
let.  It  should  be  of  sufficient  capacity 
that  the  condensate  temperature  will  not 
exceed  150®  F.  and  should  be  connected 
to  the  atmosphere  so  that  no  vacuum 
can  be  created. 

Before  each  test  the  condenser  should 
be  tested  for  freedom  from  leakage  by 
putting  it  under  full  water  pressure. 

The  condensate  shall  be  caught  in  suit¬ 
able  tanks  and  weighed.  The  piping 
should  be  so  arranged  that  the  water 
can  be  quickly  diverted  to  or  from  the 
weighing  tanks. 

Feed  Water- — The  necessary  and  most 
convenient  feed- water  equipment  will 
depend  on  the  size  of  boiler.  It  should 
be  such  that  the  pressure  behind  the 
feed  adjustment  valve  will  not  vary. 
Two  valves,  in  series  or  parallel,  facili¬ 
tate  control  of  the  water  level. 

For  Test  Method  A  the  feed  water  is 
not  measured  and  the  boiler-feed  line 
may  be  connected  to  a  storage  tank  or 
to  the  supply  line  as  may  be  more  con¬ 
venient. 

For  Test  Method  B  the  feed  water  de¬ 
livered  to  the  boiler  shall  be  weighed. 

(For  smaller  boilers  a  supply  tank  mounted 
on  sca’es  can  be  put  at  a  sufficient  heieht  so 
that  the  water  will  feed  by  srravity.  If  the 
boiler  is  fed  directly  from  a  sinele  weighinjr 
tank  there  should  be  two  valves  in  series,  one 
for  adjustin«r  the  rate  and  one  a  plus:  valve 
for  stoppincr  the  flow  while  the  tank  is  beine 
weiKh<^d.  When  two  weiphinsr  tanks  are  used 
they  should  be  so  piped  that  the  feed  can  be 
quickly  changed  from  one  to  the  other.) 

Siteam  Separator  Water — The  quantity 
of  water  from  the  steam  separator  shall 
be  weighed. 

Boiler  Water — The  quantity  of  con¬ 
densate  .from  the  Condenser  under  Test 
Method  A.  or  the  feed  water  under  Test 
Method  B  shall  preferably  be  weighed. 
The  weighing  scales  required  will  vary 
with  the  output  of  the  boilers.  The  use 
of  calibrated  measuring  tanks  is  not  for¬ 
bidden.  All  weighing  scales  shall  be 
periodically  tested  for  accuracy. 

Feed-Water  Temperature — The  feed- 
water  temperature  shall  be  measured  by 
a  thermometer  inserted  In  the  feed- 
water  line  and  located  before  the  boiler- 
feed  valves. 

Flue-Gas  Temperature — It  is  recom¬ 
mended  that  thermocouples,  in  prefer¬ 
ence  to  other  types  of  thermometers,  be 


used  to  measure  the  flue-gas  tempera¬ 
ture.  The  temperature  shall  be  meas¬ 
ured  in  the  stack  flue  about  one  pipe 
diameter  before  the  stack  damper.  The 
thermo-junction,  or  bulb  of  the  thermom¬ 
eter,  shall  be  located  at  the  center  of 
the  pipe, 

(It  is  recognized  that  the  arrangement  speci¬ 
fied  will  not  assure  the  temperature  measured  | 

as  being  the  true  average  of  the  flue-gas  tern-  1 

perature.  To  obtain  the  true  temperature  it  I 
would  be  necessary  to  take  greater  precautions 
and  a  number  of  measurements  over  the  cross 
section  of  the  flue,  both  for  gas  temperature  and 
gas  velocity,  and  also  to  make  allowance  for 
the  lowering  of  the  recorded  temperatures  due 
to  the  couple  points  or  thermometer  bulbs 
“seeing”  surfaces  being  cooler  than  the  gases. 

The  method  specified  is  arbitrary  and  should 
give  equally  correct  values  at  this  high  rate 
of  boiler  output.) 

(Copper-constantan  couples  of  0.025  in. 
diameter  are  suitable  for  these  measurements, 
and  can  be  used  without  any  protecting  cover 
over  the  couple  end.  A  convenient  method  is 
to  use  special  double-hole  porcelain  tubing 
and  uninsulated  wires ;  for  large  diameter  pipes 
the  porcelain  can  be  encased  in  a  supporting 
tube,  leaving  2  in.  bare  porcelain  at  the  hot 
end.) 

(The  instruments  used  with  *  the  couple 
should  be  sensitive  to  at  least  5*  F.  and  a 
range  up  to  1000“  F.  should  be  sufficient.  If  a 
temperature  recorder  is  used  its  accuracy 
should  be  tested  periodically  and  its  time 
scale  should  be  not  less  than  one  scale  inch 
per  hour.) 

Smoke-Hood  Draft — The  smoke-hood 
draft  shall  be  measured  at  at  least  one 
pipe  diameter  before  the  stack  damper. 

The  readings  shall  be  taken  on  an  in¬ 
clined  U-gage.  The  draft  value  reported 
shall  be  an  average  of  the  maximum  in¬ 
dividual  readings,  none  of  which  shall 
be  taken  when  firing  or  when  adjusting 
dampers. 

The  connection  into  the  stack  shall 
have  its  end  square  and  set  parallel  to 
the  pipe  surface.  A  %-in.  iron  pipe  ia 
a  convenient  size. 

The  gage  used  should  be  checked  fre¬ 
quently  for  accuracy. 

(This  draft  measurement  is  important  be¬ 
cause  it  is  the  draft  value  which  is  needed 
to  determine  the  chimney  size,  which  must 
be  large  enough  to  take  care  of  the  maximum 
output.) 

CO2  Percentage — The  sample  for  gas 
analysis  shall  be  taken  from  the  smoke 
pipe  within  1%-in.  pipe  diameters  of  the 
stack  damper,  and  shall  be  collected  so 
as  to  give  a  fair  average  sample  of  the 
gas  stream. 

(This  is  best  done  by  using  a  V4-in.  iron 
pipe  with  a  closed  end  and  inserting  it  so  as  to 
reach  to  the  center  of  the  pipe.  Holes  y»  in. 
diameter  are  drilled  on  one  side  of  the  pipe 
so  as  to  have  not  less  than  4  holes  in  the 
radius  length,  and  so  spaced  that  each  is  at 
the  center  of  equal  cross-sectional  areas  of 
the  pipe.  If  an  open-ended  pipe  is  used  its 
end  should  reach  to  about  the  center  of  the 
pipe  radius.) 

(Since  an  average  value  for  the  test  period 
is  required  the  simplest  method  is  to  collect 
samples  of  the  flue  gas  at  a  constant  rate 
into  a  bottle,  and  to  analyze  these  samples. 
Each  of  such  samples  shall  be  collected  for 
the  same  length  of  time,  and  their  values  av¬ 
eraged.) 

An  Orsat  or  equivalent  gas  analyzer 
shall  be  used. 

It  is  recommended  that  an  indicating 
CO,  meter  be  also  used.  A  knowledge 
of  the  CO,  value  at  any  time  will  enable 
damper  adjustment  to  be  made  more 
correctly. 

PRELIMINARY  RUNS 

Preliminary  runs  will  be  necessary  to 
find  the  setting  of  dampers  under  which 
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the  limiting  conditions  of  priming, 
smoke-hood  temperature  and  CO,  and  CO 
percentages  will  not  be  exceeded. 

(The  expeditiousness  with  which  this  can 
be  done  and  the  possibility  of  duplicating  re¬ 
sults  will  depend  on  the  skill  of  the  operators 
and  on  the  ability  to  set  the  dampers  in 
definite  positions;  also  somewhat  on  the  con¬ 
stancy  of  the  leakage  through  doors  as  they 
arc  opened  and  closed.  The  use  of  indicating 
or  recording  instruments  will  make  this  pre¬ 
liminary  adjustment  easier.  Since  the  official 
test  is  to  be  the  averages  for  the  test  period 
a  knowledge  of  the  relationship  of  instantane¬ 
ous  values  of  output,  smoke-hood  temperature, 
and  CO.,  percentage  to  the  time  since  firing 
will  permit  of  the  period  of  a  preliminary  run 
at  any  one  setting  being  made  shorter.) 

OFFICIAL  TEST 

The  boiler  should  have  been  under 
load  for  at  least  two  hours  previous  to 
the  start  of  the  test.  It  should  have 
been  delivering  the  approximate  correct 
output  for  at  least  thirty  minutes  and 
the  rate  of  water  feed  adjusted  to  keep 
the  water  at  its  normal  level. 

Firing  and  Attendance — The  condi¬ 
tions  of  firing  and  attendance  that  the 
boiler  being  tested  would  receive  in  ser¬ 
vice  when  it  is  called  upon  to  deliver 
its  maximum  load  should  be  simulated. 

There  is  no  restriction  on  the  adjust¬ 
ment  of  damper  during  the  test  if  this 
be  found  necessary  to  keep  the  average 
values  of  smoke-hood  temperature,  CO, 
and  CO  percentages  within  the  specified 
limits. 

The  only  restriction  of  firing  is  that 
the  pounds  of  fuel  per  square  foot  of 
grate  area  fired  at  any  one  time  shall 
not  be  less  than  20  for  anthracite  and 
coke,  nor  less  than  10  for  bituminous 
coal. 

The  number  of  firings  necessary  dur¬ 
ing  the  official  test  will  vary  with  the 
size  of  boiler.  The  only  restriction  is 
that  the  boiler  must  be  fired  with  at 
least  20  lbs.  of  fuel  per  square  foot 
of  grate  previous  to  the  end  of  the  first 
half  of  the  official  test  time.  Any  un¬ 
necessary  firings  or  permitting  the  fuel 
bed  to  get  too  thin  will  react  by  lower¬ 
ing  the  output  obtainable  with  its  lim¬ 
iting  conditions. 

Duration  of  Tests — With  Test  Method 
A.  using  a  condenser,  the  official  test 
period  shall  be  not  less  than  three  hours. 

With  Test  Method  B,  weighing  the 
feed  \vater,  the  official  test  period  shall 
be  not  less  than  four  hours. 

Test  Observations — Since  a  running 
start  and  running  finish  method  is  used, 
and  since  the  period  of  test  called  for 
is  short,  care  is  necessary  that  the  time 
of  start  and  finish  and  the  observations 
going  with  them  are  made  with  accu¬ 
racy.  Since  there  is  no  necessity  to 
kpep  to  the  exact  period  specified,  the  ac¬ 
tual  times  should  be  recorded  and  their 
difference  used  for  the  period  of  the 
test.  As  far  as  the  number  of  men 
available  are  not  sufficient  to  permit  all 
the  manipulation  being  made  at  the 
same  moment,  then  they  should  be  in 
the  same  order  at  the  finish  as  at  the 
start.  It  is  advisable  to  time  from  the 
moment  of  taking  the  first  and  last  water 
reading. 

The  manipulations  and  readings  re¬ 
quired  are: 


1.  Adjustment  of  rate  of  water  feed  so 
as  to  keep  water  level  constant. 

2.  Fuel  fired.  Time  at  which  each  fir¬ 
ing  is  made  and  the  weight  fired  should 
be  recorded. 

3.  Weight  of  water  condensed  for  Test 
Method  A,  or  fed  for  Test  Method  B.  If 
the  test  equipment  is  large  enough,  this 
will  only  require  observations  at  the 
start  and  finish. 

4.  Weight  of  steam  separator  conden¬ 
sate.  Only  the  total  need  be  weighed  if 
the  equipment  permits  of  it. 

5.  Feed-water  temperature.  The  num¬ 
ber  of  observations  necessary  will  de¬ 
pend  on  its  constancy. 

6.  Steam  pressure.  It  is  recommended 
that  a  pressure  of  2  lbs.  be  maintained 
in  the  boiler. 

7.  Smoke-hood  temperature. 

8.  Smoke-hood  draft. 

Observations  of  5,  6,  7  and  8  shall  be 
made  every  10  min. 

9.  Gas  analysis  for  CO„  O,  and  CO. 

ADDENDA 

On  June  1,  the  council  of  the  society 
met  at  West  Baden,  Ind.,  and  received 
the  report  of  the  society’s  Committee  on 
the  Code  for  Rating  Low-Pressure  Heat¬ 
ing  Boilers  for  presentation  at  the  33rd 
semi-annual  meeting  at  White  Sulphur 
Springs,  W.  Va.  The  following  suggest¬ 
ed  additions  were  made  for  the  com¬ 
mittee’s  approval. 

In  detail  the  additions  recommended 
appear  in  the  following  paragraphs  and 
are  printed  in  italics  for  convenience  in 
comparison. 

KATING  DEFINITIO.N 

Item  2 — To  read:  The  average  tem¬ 
perature  for  any  hour  during  the  period 
of  test  of  the  flue  gases  leaving  the  boil¬ 
er  shall  not  exceed  700“  F.  . .  .Eliminate 
Item  4  referring  to  CO. 

STANDARD  RATINGS 

Take  out  reference  to  coke  by  elimina¬ 
tion  of  second  sentence,  first  paragraph. 
Under  the  item  Anthracite  have  the  last 
sentence  read:  There  shall  be  no  limita¬ 
tion  to  size  of  fuel  permissible  but  the 
size  must  be  stated.  Omit  the  paragraph 
on  Coke.  The  item  Bituminous  Coal  to 
read:  The  coal  to  be  used  in  bituminous 
rating  tests  shall  be  o  free-burning  coal 
having  by  proximate  analysis  at  least 
S0%  volatile  matter  content  on  a  moist¬ 
ure  and  free-ash  basis.  There  shall  be 
no  limitation  to  .size  of  fuel  permissible 
but  the  size  must  be  stated. 

SPECIAL  RATINGS 

The  first  sentence  should  be  manda¬ 
tory,  substituting  must  for  should,  and 
it  is  believed  that  the  word  codes  should 
be  ratings. 

RATING  DATA 

Item  2 — Rating  Output  to  be  given  in 
B.T.U.  and  square  feet.  Item  3  should 


read:  Draft  required  expressed  as  inches 
of  water  and  the  chimney  size  and  height 
necessary. 

TEST  SET-UP 

The  last  sentence  in  paragraph  Smoke 
Flue:  This  distance,  not  including  the 
connecting  box,  shall  be  not  less  than 
three  nor  more  than  four  times  the 
equivalent  smoke  pipe  diameter.  Insert 
the  following:  There  shall  be  no  check- 
draft  damper  on  the  stack  side  of  the 
flue  damper  nearer  to  the  flue  damper 
than  four  diameters  of  the  smoke  pipe. 

MEASUREMENTS  AND  INSTRUMENTS 

The  last  sentence  under  paragraph 
Feed  Water:  Two  needle  valves  in  series 
or  parallel  to  facilitate  the  control  of 
the  water  level.  Then  under  Flue-Oas 
Temperature.:  The  temperature  shall  be 
measured  in  the  stack  flue  two  pipe 
diameters  from  the  smoke  collar  on  the 
boiler.  Make  the  last  word  of  the  final 
sentence  smoke  pipe.  In  the  third  ex¬ 
planatory  paragraph  have  the  first  sen¬ 
tence  read:  The  instruments  used  with 
the  couple  should  be  sensitive  to  at 
least  5“  F.  and  should  have  a  range 
up  to  not  less  than  1200“.  The  item 
Smoke-hood  draft  should  read:  The 
smoke-hood  draft  shall  be  measured  at  ■ 
two  pipe  diameters  from  the  smoke 
collar  of  the  boiler.  The  readings  shall 
be  taken  on  a  calibrated  inclined  U-gage. 
The  next  paragraph  will  read:  The  con¬ 
nection  into  the  stack  shall  have  its  end 
square  and  shall  be  set  at  right  angles 
to  the  flow  of  gases.  To  explanatory 
sentence  add  chimney  size  and  height, 
omitting  last  clause  beginning  which 
must  be,  etc.  The  item  CO,  percentage 
first  sentence  should  read:  The  sample 
for  gas  analysis  shall  be  taken  from 
the  smoke  pipe  at  two  pipe  diameters 
from  the  smoke  collar  on  the  boiler,  etc. 

PRELIMINARY  RUNS 

Eliminate  reference  to  CO. 

OFFICIAL  TESTS 

First  paragraph  to  read  as-  follows: 
The  boiler  shall  have  been  under  load 
for  at  least  two  hours  previous  to  the 
start  of  the  test.  It  shall  have  been 
delivering  the  approximate  maximum 
output  for  at  least  30  minutes  and  the 
rate  of  water  feed  shall  have  been  ad¬ 
justed  to  keep  the  water  at  its  normal 
level.  In  the  paragraphs  under  Firing 
and  Attendance  leave  out  reference  to 
CO  and  coke,  also  make  the  second  sen¬ 
tence  of  the  fourth  paragraph  read: 
The  only  restriction  is  that  the  boiler 
must  be  fired  with  at  least  20  lbs.  of 
anthracite,  or  10  lbs.  of  bituminous  per 
square  foot  of  grate  previous  to  the  end 
of  the  first  half  of  the  official  test  time. 
Under  Duration  of  Tests  add  or  measur¬ 
ing  after  the  word  weighing  in  second 
paragraph.  In  the  item  Test  Observa¬ 
tions,  Number  5  should  read:  The 
feed-water  temperature  shall  not  ex¬ 
ceed  80“  F.  Number  9  eliminate  refer¬ 
ence  to  Oj,  CO.  In  Test  Data  Form 
make  No.  2,  Grate  Area;  in  Nos.  13  and 
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14,  substitute  ilue  gas  for  smoke  hood; 
omit  Nos.  16  and  17  referring  to  CO 
and  Oj.  Make  substitution  in  Formula 
of  Computation  of  Ratings  to  conform 
with  revised  numbers  in  tabulation. 

In  line  with  the  suggestions  relating 
to  the  Code,  the  committee’s  explana¬ 
tion  and  interpretation  would  neces¬ 
sarily  need  slight  revision,  omitting 
those  paragraphs  relating  to  CO  limita¬ 
tion,  also  the  paragraph  concerning 
Coke  and  the  two  paragraphs  relating 
to  Bituminous  Coal.  Again  in  the 


IN  its  earliest  application  steam  was 
used  in  power  producing  units. 
Later,  the  advantage .  of  utilizing 
the  heat  in  the  steam  instead  of  the 
expansive  force  was  seen  and  steam 
heating  was  born.  As  investigators 
progressed  with  the  experiments,  the 
steam  engine  or  power  people  gradually 
increased  their  pressures,  while  the 
heating  people  found  that  manifest  ad¬ 
vantages  in  their  systems  laid  in  just 
the  opposite  direction. 

Thus,  to-day  we  have  the  two  general 
divisions  of  the  uses  of  steam,  as  well 
as  the  pressures  of  steam;  that  for 
power  application  is  usually  considered 
as  high  pressure  and  runs  anywhere 
from  100  lbs.  gauge  to  350  lbs.  gauge, 
or  even  higher,  while  that  for  heating 
runs  from,  say,  10  lbs.  gauge  down  to 
20  in.  of  vacuum,  with  the  preference 
for  the  least  pressure  possible.  But 
between  the  two  extremes  lies  a  neu¬ 
tral  ground — a  sort  of  no-man’s  land — 
where  intermediate  pressures  apply  and 
in  a  zone  commonly  termed  “process 
steam.” 

To  a  large  extent  this  field  has  been 
neglected  by  the  manufacturer  and  in¬ 
vestigator  alike;  but  now,  it  is  suddenly 
being  realized  that  the  scope  of  this 
field  is  of  no  mean  importance  and  it 
is  encouraging  to  note  how  the  indus¬ 
try  is  taking  hold  of  the  matter. 

Process  steam  is  used  to  a  large  ex¬ 
tent  in  almost  every  industry  of  a  man¬ 
ufacturing  and  chemical  nature,  in  hos¬ 
pitals  for  sterilizing  purposes  and  in 
laundries,  to  say  nothing  of  experi¬ 
mental  purposes  in  schools,  colleges 
and  other  institutions.  The  pressures 
of  such  systems  run  anywhere  from  10 
to  100  lbs.  gauge  and  for  a  long  time 
the  contractor  has  been  left  pretty  much 
on  his  own  as  to  how  he  shall  install 
lines  for  this  purpose,  and  accurate  in¬ 
formation  as  to  the  really  necessary 
requirements  has  been  largely  con¬ 
jecture. 

There  is  no  particular  problem  in 
handling  process  steam  distribution  and 
the  supply  is  easily  furnished  from  the 
so-called  high-pressure  systems  through 
the  medium  of  one  or  more  pressure- 
reducing  valves  which  may  be  adjusted 
to  furnish  any  pressure  desired  within 
the  limits  specified.  It  may  be  said, 
as  a  general  statement,  that  the  success 


Manufacturers’  Catalog  Data  the  final 
paragraph  to  be  revised  as  follows: 

This  code  will  enable  the  purchaser 
to  select  any  boiler  with  confidence  that 
all  boilers  are  rated  on  the  basis  of  the 
same  maximum  capacity.  The  com¬ 
mittee  does  not  consider  it  advisable  at 
this  time  to  suggest  just  what  percen¬ 
tage  of  the  maximum  capacity-rating 
should  govern  the  selection  of  any  boiler 
in  order  to  obtain  maximum  efficiency. 
This  remains  to  be  determined  by  ex¬ 
perience. 


of  the  distribution  system  rests  upon 
proper  grading  and  the  necessary  re¬ 
moval  of  air  and  condensation  from  the 
distribution  lines.  In  this  respect  pro¬ 
cess  steam  resembles  heating  steam  and 
the  difference  lies  in  the  fact  that  the 
ordinary  specialties  designed  for  use  on 
the  ordinary  steam  heating  system,  in 
a  great  many  cases,  are  unable  to  stand 
the  higher  process  steam  pressures. 

The  accompanying  chart  graphically 
illustrates  how  the  efficiency  of  any 
apparatus  falls  off  with  air  retained  in 
the  lines  and  delivered  to  the  apparatus 
along  with  the  steam.  Air  elimination, 
therefore,  is  the  crux  of  the  matter  and, 
so  long  as  air  pockets  exist  or  the  air 
is  not  entirely  relieved,  satisfactory 
operation  cannot  be  expected  or  ob¬ 
tained. 

Of  course  the  elimination  of  conden¬ 
sation  also  is  a  very  necessary  attribute 
and  this  should  be  considered  in  rela¬ 
tion  to  economy,  for,  if  the  condensa¬ 
tion  is  allowed  to  escape  at  a  very  high 


temperature,  a  certain  amount  of  heat 
is  carried  off  with  the  water.  Traps 
operating  on  the  bucket,  or  float,  prin¬ 
ciple,  discharge  water  from  process 
steam  lines  very  effectively,  but  traps 
operating  on  the  thermostatic  principle 
will  be  found  to  discharge  water  at 
lower  temperatures  and  will  give  satis¬ 
factory  service  if  built  to  withstand  the 
pressures  to  which  they  are  applied. 

From  the  foregoing  it  will  be  seen 
that  the  treatment  of  process  steam 
distribution  lines  does  not  differ  ma¬ 
terially  from  that  of  low-pressure  heat¬ 
ing  mains,  inasmuch  as  they  must  be 
pitched  so  as  to  drain,  must  have  the 
condensation  removed,  and  must  have 
the  air  relieved.  The  chief  difference 
lies  in  securing  and  using  specialties 
and  accessories  designed  for  these 
higher  pressures.  No  doubt,  such  acces¬ 
sories  will  appear  on  the  market  in 
greater  number  and  variety  as  time 
passes  and  as  the  possibilities  of  pro¬ 
cess  steam  are  more  widely  realized. 


Donnelly  Systems  Company 
Liquidated 

Announcement  was  made  recently  by 
Warren  Webster  &  Co.,  Camden,  N.  J., 
manufacturers  of  Webster  systems  of 
steam  heating,  that  they  had  acquired 
the  inventions  of  James  A.  Donnelly  and 
the  physical  assets  of  the  Donnelly  Sys¬ 
tems  Co.,  of  New  York.  The  business  of 
the  latter  company  has  been  liquidated. 
Orders  for  repairs  and  replacements  to 
existing  installations  of  Donnelly  sys¬ 
tems  will  be  taken  care  of  from  the  home 
office  of  Warren  Webster  &  Co.,  at  Cam¬ 
den,  N.  J. 


f\rcenf  Of  A>r  In^^efi/nCcmpeirfmenl 


Effect  of  Air  on  Heat  Emission  from  Steam  Container  Based  on 
Atmospheric  Pressure  Inside  Container 


Process  Steam  and  Its  Application 

By  Morris  A.  Hall,  M.  E. 
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Fig.  1.  The  Use  of  Expansion  Joints  in  this  Aerial  Steam  Line  Would  Have  Eliminated 
These  Pipe  Bends  with  Their  Supporting  Piers 


Applications  of  the  Modem 
Expansion  Joint 

How  These  Devices  Compare  with  Pipe  Bends  in  Solving  Piping  Problems 

Both  Above  and  Below  Ground 

By  Harold  L.  Alt 

less  expensive  proposition  and,  conse¬ 
quently,  apparatus  or  devices  that  re¬ 
duce  this  ‘  expenditure  are  a  real 
economy. 

PIPE  COVERING  ALSO  AN  EXPENSIVE  ITEM 

The  next  most  important  Item,  as  far 
as  cost  goes,  is  insulation;  in  long  runs 
of  pipe  the  amount  of  heat  wasted  and 
water  produced  by  condensation  rises 
to  a  considerable  amount.  Every  legiti¬ 
mate  means  to  conserve  these  losses  is 
justified  and  even  demanded  on  the 
ground  of  economical  operation.  A  re¬ 
duction  in  the  length  of  run  aids  this 
conservation  from  two  angles;  a  shorter 
run  means  less  condensation  and  a 
shorter  length  of  pipe  to  be  covered  as 
well. 

PIPE  BENDS  INVOLVE  EXTRA  COST  AND  SPACE 

As  the  only  way  to  take  up  expansion, 
outside  of  the  use  of  expansion  joints. 


Expansion  joints  have  met  a  very 
decided  want  in  piping  work,  espe¬ 
cially  in  underground  lines  which 
are  carried  in  pipe  trenches  or  tunnels. 
On  the  basis  of  space  conditions  alone, 
expansion  joints  often  are  an  absolute 
necessity.  Combined  with  this  is  an 
element  of  economy,  due  to  the  saving 
of  pipe,  pipe  covering  and  trench  work, 
as  well  as  the  shortening  of  the  length 
of  run. 

1'here  seems  to  be  a  deep-rooted  dis¬ 
like  of  expansion  joints  on  the  part  of 
many  engineers  and  contractors  and  it 
is  problematical  bow  much  of  this  really 
is  justified  and  how  much  is  purely 
prejudice  caused  by  some  unfortunate 
experience.  If  it  is  a  fact  that  expan¬ 
sion  joints  can  give  excellent  satisfac¬ 
tion  under  some  of  the  most  trying  con¬ 
ditions,  then  it  is  time  to  lay  prejudice 
aside  and  to  secure  the  benefits  and 
economies  possible  by  their  adoption, 
tt  is  the  purpose  of  this  article  to 
demonstrate  the  conditions  where  ex¬ 


pansion  joints  are  peculiarly  suitable 
and  the  advantages  which  are  obtained 
by  their  use.  The  photographs  are  typi¬ 
cal  of  piping  conditions  constantly  met 
with  in  ordinary  practice  and  are  fur¬ 
nished  through  the  courtesy  of  the 
American  District  Steam  Company. 

COSTLINESS  OF  PIPE  TRENCHING 

As  is  well  known,  underground  lines 
conveying  heated  liquids  or  gases  must 
have  provision  made  for  expansion  and 
one  of  the  elemental  features  of  such 
work  is  the  enclosing  of  the  line,  or 
lines,  in  some  sort  of  a  tunnel,  trench 
or  conduit  for  the  purpose  of  keeping 
the  earth  away  from  the  pipe.  This  not 
only  leaves  the  pipe  free  to  move  as 
expansion  dictates  but  also  permits  the 
application  of  pipe  covering  or  insula¬ 
tion  of  some  kind  and  assists  in  the 
draining  away  of  ground  water.  The 
construction  of  enclosures  for  under¬ 
ground  lines  is  at  all  times  a  more  or 
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HI.MI'MCITY  OF  EXPANSION  JOINT  IN 
TRENCH  WORK 


FRICTION  IN  THE  PIPE  LINE 


Every  designer  knows  how  the  pipe 
friction  begins  to  build  up  in  lines  over 
1,000  ft.  long  and  how  the  pressure  drop, 
which  is  the  direct  result  of  this  fric¬ 
tion,  begins  to  require  larger  and  larger 
sizes  of  pipe  as  the  run  is  lengthened. 
If  provision  for  expansion  is  made  every 
200  ft.  or  so,  it  can  be  seen  that  there 
will  be  about  five  take-ups  in  every  1,000 
ft.  of  line  and  the  additional  length  of 
pipe  introduced  begins  to  make  itself 
felt.  ° 


EXAMPLE  OF  AN  AERIAL  STEAM  LINE 


in  which  the  campus  provided  ample 
space  to  permit  this  type  of  provision 
to  absorb  the  expansion.  The  additional 
length  of  pipe  there  installed  requires 
no  additional  comment. 


Fig.  2.  Typical  Example  of  Pipe-Bend  Construction  on  Underground  Line, 
Showing  Additional  Excavation  Required,  as  Well  as  Pipe  Lengths 

and  Covering 


How  the  use  of  an  expansion  joint 
will  simplify  and  facilitate  trench  work 
is  demonstrated  in  Fig.  3,  where  a  large 
line  is  being  installed  and  the  expansion 
joint  is  ready  to  be  inserted  in  the  line; 
the  joint  itself  will  be  noted  at  the  left 
of  the  pipe  and  a  slight  enlargement  of 
the  concrete  base  slab  will  be  observed. 
This  is  for  the  future  construction  of 
a  manhole  at  this  point  to  provide  for 
access  to  the  joint,  if  necessary;  as  far 
as  space  is  concerned,  there  is  very  little 
more  required  over  that  necessary  for 
the  trench  alone. 

Another  example  of  underground  work 
is  given  in  Fig.  4  where  two  lines  are 
illustrated  with  the  expansion  joints 
already  in  place.  This  photograph  is  of 
actual  work  being  installed  in  Jackson, 
Mich. 

EXI'ANSION  JOINTS  O.N  AERIAL  LINES 


is  by  means  of  swing  joints,  offsets  or 
pipe  bends  (including  spring  pieces) 
the  cost  of  such  methods  must  be  con¬ 
sidered;  such  cost  is  made  up  of  the 
additional  pipe  and  pipe  fittings  in¬ 
volved,  together  with  extra  hangers, 
some  of  which  may  need  to  be  of  special 
type.  Besides  this  is  the  amount  of 
additional  space  needed  to  accommodate 
such  devices.  This  space  may  be  avail¬ 
able  in  some  cases  and  in  others  may 
be  secured  only  with  great  difficulty,  if 
at  all. 


has  no  trench  or  tunnel  construction, 
the  possible  savings  are  not  as  great  in 
this  particular  instance  as  they  would 
have  been  with  underground  construc¬ 
tion. 

In  Fig.  2  is  shown  another  example 
of  the  same  type,  of  some  underground 
construction  installed  for  a  university 


Near  the  Harbor  Point  Power  Plant 
at  Utica,  N.  Y.,  a  very  large  size  line 
was  run  at  grade  level  and  expansion 
bends  or  swing  joints  for  such  a  propo¬ 
sition  would  have  been  almost  unreason¬ 
able,  owing  to  the  extreme  length  and 
size  of  pipe  required,  as  well  as  the 
additional  territory  which  would  have 


A  typical  example  of  how  take-ups 
must  be  treated  when  expansion  joints 
are  not  used  is  shown  in  Fig.  1  which 
is  a  photograph  of  an  aerial  steam  line 
run  along  the  railroad  tracks  by  a  large 
manufacturing  company  and  involving 
pipe  bends  and  special  supporting  piers 
at  regular  intervals.  The  use  of  expan¬ 
sion  joints  in  this  case  would  have  per¬ 
mitted  the  installation  of  one  straight 
and  continuous  pipe  line,  with  a  corre¬ 
sponding  saving  in  piers,  pipe  and  cover¬ 
ing.  Owing  to  the  fact  that  this  line 


Fig.  3.  How  Expansion  Joints  Simplified  and  Facilitated 
Trench  Work  in  a  High-Pressure  District 
Steam  Main  in  St.  Louis 


fig.  6.  Three  Parallel  Lines  With  Expansion  Joints 
Installed  in  Each  Line 


Fig.  7.  Typical  Application  of  Expansion  Joint 
to  Building  Work 
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amount  of  difficulty  is 
illustrated  in  Fig.  6, 
which  shows  three  par¬ 
allel  lines  with  expan¬ 
sion  joints  installed  in 
each  line  in  the  lower 
left  hand  corner  of  the 
picture. 

KXl'ANSIO.X  JOI.XTS  1  .\ 
lUniJUNC.  WORK 

Whileexpansion  joints 
have  been  developed 
particularly  for  under¬ 
ground  lines,  the  devel¬ 
opment  of  these  devices 
has  led  to  their  adop¬ 
tion  in  building  work, 
especially  in  restricted 
quarters.  In  high  build¬ 
ings  especially,  where 
long  vertical  lines  are 
carried  up  in  compara¬ 
tively  small  pipe  shafts, 
it  is  almost  a  necessity 
to  use  some  means  for 


taking  up  expansion  which  does  not  re¬ 
quire  valuable  space  to  enclose  the  de¬ 
vice.  Here  the  expansion  joint  fills  a 
long-felt  want,  and  when  the  designer 
discovers  how  such  a  joint  relieves  him 
from  a  world  of  difficulties  in  the 
shafts,  he  is  not  slow  to  apply  the  same 
solution  to  the  risers  and,  ultimately, 
to  the  horizontal  mains. 

In  Fig.  7  is  shown  a  typical  applica¬ 
tion  of  the  expansion  joint  to  building 
work.  In  this  case  a  double  slip  joint, 
located  on  the  basement  ceiling,  is  tak¬ 
ing  the  pipe  expansion  from  both  direc¬ 
tions. 

i:SK  OK  KXI’A.NSION  .lOINTS  OX  II  Kill 


One  of  the  first  questions  that  sug¬ 
gests  itself  in  regard  to  expansion  joints 
is  the  one,  “Are  they  tight?”  and  its 
corollary,  “If  tight  when  installed,  how 
long  will  they  remain  so?”  On  this 
point  it  might  be  stated  that  expansion 
joints  have  been  applied  with  success  on 
lines  carrying  pressures  up  to  125  lbs. 
gauge,  or  higher,  and  with  temperatures 
reaching  900°  F. 


niKFKl’I.TIKS  WITH  PARAl.I.KI.  LINES 


Where  several  lines  are  run  parallel, 
such  as  a  steam  line,  a  return  line  and 
a  drip  line  the  difficulties  arising  in 
trying  to  use  expansion  joints  or  swing 
bends  are  aggravated  to  a  considerable 
extent.  It  is  usual,  in  such  cases,  to 
liiake  the  bend  or  swing  joint  to  suit 
the  largest  pipe  and  then  to  try  to  bring 
the  bends  for  the  smaller  pipes  in  such 
a  way  as  to  fall  inside  the  largest  pipe 
bends.  This  frequently  involves  a  cer¬ 
tain  amount  of  juggling  of  the  pipes 
and  may  result  in  an  arrangement  far 
from  ideal  even  at  the  best.  How  this 
niay  be  accomplished  with  the  minimum 


Fig.  5.  Steam  Line  of  the  Utica  (N.Y.)  Gas  and  Electric  Company,  Showing 
Two  Expansion  Joints,  With  Method  of  Anchorage 


Fig.  4.  Expansion  Joints  in  Place  in  a  6>ln.  High- 
Pressure  Supply  and  a  4-In.  Return  Main 

Note  welded  atiRle  turnout  from  service  connection. 


been  needed  to  accommodate  these  de¬ 
vices.  Fig.  5  shows  how  this  difficulty 
was  solved  with  the  minimum  amount 
of  room  and  a  considerable  saving  in 
cost  by  the  use  of  an  expansion  joint 
to  take  up  the  movement. 
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Heating  Plants  as  Fixtures 

By  John  Simpson 

3,  As  Between  Landlord  and  Tenant 


AS  between  landlord  and  tenant  the 
rule  is  much  more  relaxed  in 
^  favor  of  the  tenant.  While  the 
mode  of  attachment  to  the  realty  and 
the  apparent  intention  of  the  parties 
may  show  that  a  heating  plant  installed 
by  the  tenant  is  intended  to  remain  as 
a  permanent  improvement,  the  circum¬ 
stances  of  the  case  and  the  nature  of 
the  premises,  as  in  the  case  of  business 
premises  and  hotels,  may  make  them 
“trade  fixtures,”  removable  by  the  tenant 
before  the  expiring  of  the  lease,  provided 
such  removal  does  not  result  in  mate¬ 
rial  and  permanent  injury  to  the  free¬ 
hold.  Northwestern  Lumber  &  W.  Co. 
V.  Parker,  125  Minn.  107. 

As  between  lessor  and  lessee  a  boiler 
required  to  run  the  elevator  engine  and 
furnish  steam  for  heating  a  commercial 
building,  placed  in  a  vault  under  the 
sidewalk  on  a  brick  foundation  and 
bricked  up  on  each  side,  and  which 
could  only  be  removed  by  taking  up  the 
sidewalk,  the  elevator  and  steam  heat¬ 
ing  apparatus  having  been  put  in  as  part 
of  the  original  construction  under  the 
lessee’s  contract,  was  held  to  be  a  part 
of  the  building  and  of  the  real  estate. 
It  was  supplied  for  the  use  of  the  build¬ 
ing,  was  fairly  included  in  the  descrip¬ 
tion  of  a  first-class  commercial  building, 
could  not  be  removed  without  substan¬ 
tial  injury  to  the  structure,  was  within 
the  reasonable  contemplation  of  the  con¬ 
tract,  and  was  a  part  of  the  very  ex¬ 
penditure  which  the  lessee  was  bound 
to  make  and  the  lessor  was  entitled  to 
receive.  Under  the  contract  the  lessee 
agreed  to  erect  and  did  erect  the  build¬ 
ing,  half  the  cost  to  be  paid  by  the 
lessor  in  case  he  determined  not  to  re¬ 
lease  the  premises  at  the  expiration  of 
the  term  of  25  years.  The  lessee  was  dis¬ 
possessed  for  nonpayment  of  rent  about 
five  years  after  erection  of  the  building. 
In  an  action  for  rent  due  the  lessee’s 
counterclaim  for  one-half  the  value  of 
the  building  and  for  the  value  of  the 
elevator  and  boiler  was  held  untenable. 
Finkelmeier  v.  Bates,  92  N.  Y.  172. 

A  steam  heating  plant,  including  a  six- 
section  boiler  and  pipes,  radiators  and 
other  appurtenances,  used  to  heat  the 
living  rooms  and  hall  of  a  building  used 
as  a  hotel  and  saloon,  were  held  not 
trade  fixtures,  and  not  removable  by  the 
tenant.  Levenson  Wrecking  Co.  v.  Hille- 
brand,  93  Misc.  (N.  Y.)  530,  157  N.  Y. 
Supp.  515. 

As  between  landlord  and  tenant  a 
steam  heating  plant  consisting  of  boiler, 
pipes,  radiators  and  valves  installed  by 
the  tenant  of  a  factory  building  whose 
lease  required  him  to  make  repairs  at 
his  own  expense  and  leave  the  premises 
in  good  condition,  was  held  s  fixture 
not  removable  by  the  tenant  as  a  trade 


fixture  at  the  end  of  the  lease,  where  the 
removal  would  cause  serious  injury  to 
the  building  and  the  plant  was  peculiar¬ 
ly  adapted  to  the  use  of  the  freehold. 
Jacob  V.  Kellogg,  56  Misc.  (N.  Y.)  661, 
107  N.  Y.  Supp.  713. 

This  case  was  followed  in  McOwen  v. 
Zimmerman,  133  N.  Y.  Supp.  161,  holding 
that  a  steam  heating  apparatus,  includ¬ 
ing  a  heater,  two  radiators,  and  the 
necessary  piping,  coil  and  tanks  to  com¬ 
plete  a  steam  heating  plant  for  use  in  a 
building  used  for  store  and  office  pur¬ 
poses,  were  part  of  the  realty  and  not 
removable  as  trade  fixtures  by  the  ten¬ 
ant. 

A  furnace  with  hot  air  flues,  put  in 
by  the  tenant  to  heat  his  store,  was  held 
to  be  an  improvement  within  the  mean¬ 
ing  of  a  lease  providing  that  improve¬ 
ments  should  belong  to  the  landlord,  al¬ 
though  the  furnace  and  flues  could  have 
been  removed.  Parker  v.  Walstein,  48 
N.  J.,  Eq.  94. 

And  in  Palmer  v.  Young,  108  Ill.  App. 
252,  a  lessee  was  enjoined  in  a  suit  by 
the  incoming  tenant  from  removing  a 
steam  heating  plant  and  its  radiator. 

A  steam  heating  and  power  plant  in 
a  two-story  and  basement  building,  con¬ 
sisting  of  engine,  boiler  and  pipes,  nailed 
or  screwed  to  floor  joints  and  coil  radia¬ 
tors  in  the  basement  and  the  usual 
steam  radiators  on  the  first  and  second 
floors,  with  the  usual  elbows,  couplings, 
valves,  traps  and  fittings  incident  to  a 
steam  heating  plant  was,  as  between 
landlord  and  tenant,  held  a  fixture,  its 
mode  of  annexation,  its  nature  and  its 
purpose  and  use  being  such  as  to  place 
it  within  the  class  of  permanent  im¬ 
provements,  and  its  removal  could  not 
be  effected  without  substantial  impair¬ 
ment  of  the  freehold. 

As  between  vendor  and  vendee,  or 
mortgagor  and  mortgagee,  there  could 
have  been  no  doubt  the  plant  was  a  fix¬ 
ture,  being  substantially  attached  to  the 
realty.  It  could  not,  it  was  held,  be  ex¬ 
cepted  from  the  rule  as  a  “trade  fixture’’ 
because  its  removal  would  substantially 
impair  the  freehold.  Northwestern  Lum¬ 
ber  &  W.  Co.  V.  Parker,  125  Minn.  107, 
145  N.  W.  964. 

nOILER  A  FIXTURE  BUT  SCREWED  PIPING 
•  REMOVABLE 

A  boiler  was  held  to  be  a  fixture  as 
between  landlord  and  tenant,  because  it 
was  not  easily  removable;  but  the  hot 
water  pipes,  connected  merely  with 
screws,  were  held  not  mere  adjuncts  of 
the  boiler,  but  removable  by  the  tenant. 
.Tenkins  v.  Gething,  2  Johns.  &  H. 
(English)  526. 

As  between  landlord  and  tenant,  a 
furnace,  about  three  by  four  feet,  erected 


in  the  basement  by  the  tenant  for  heal¬ 
ing  the  house,  consisting  of  an  iron 
stove,  with  grates,  pipes  and  ventilators, 
which  could  not  be  removed  without  to 
some  extent  injuring  the  house,  became 
a  part  of  the  freehold  and  was  not  re¬ 
movable  by  the  tenant  at  the  termina¬ 
tion  of  the  lease.  Stockwell  v.  Marks, 
17  Me.  455. 

llE.VriM;  I'l.A.NTS  AS  “TRADE  FlXTl  liKs” 

In  the  case  of  hotels  and  business 
premises  in  general,  as  has  been  said, 
heating  plants  installed  by  lessees  are 
usually  regarded  as  “trade  fixtures.” 

A  sublessee  of  a  hotel  put  in  a  steam 
heater  and  boiler  for  the  convenience 
of  the  business  and  trade.  The  question 
being  submitted  to  the  jury  in  an  action 
by  the  lessee  against  the  owners  of  the 
property  for  conversion  of  trade  fixtures, 
the  jury  found  in  effect  by  their  verdict 
that  they  were  trade  fixtures,  subject  to 
the  right  of  removal  during  the  term 
of  the  lease.  Podlech  v.  Phelan,  13  Utah 
335. 

Tenants  of  a  hotel,  finding  they  could 
not  get  heat  enough  wdth  the  boiler  then 
in  the  building,  substituted  one  of  their 
own  with  the  announced  intention  of  re¬ 
moving  it  before  the  lease  expired.  It 
was  not  attached  to  the  walls  in  any 
way  that  did  not  permit  its  removal 
without  injury  to  the  building.  It  was 
held  that  it  was  not  a  fixture  and  was 
removable  by  the  tenant.  McLain  In¬ 
vestment  Co.  V.  Cunningham,  113  Mo. 
App.  519. 

The  lessee  of  a  five-story  business 
building  installed  steam  pipes  for  radia¬ 
tion  on  the  second,  third  and  fourth 
floors.  At  the  end  of  its  lease  the  trus¬ 
tee  of  its  estate  notified  its  successor  in 
the  tenancy  of  his  ownership  of  the 
steam  pipes,  suggesting  the  new  tenant 
purchase  them.  This  offer  not  being 
accepted,  the  trustee  took  down  the  ra¬ 
diation  and  sold  it.  The  new  tenant 
sought  to  recover  against  the  landlord 
as  a  counterclaim  in  an  action  for  rent, 
the  loss  it  had  suffered  because  of  the 
removal  of  the  heating  pipes.  The  Mich¬ 
igan  Supreme  Court  held,  Lovett  v.  Ber- 
mingham-Seaman-Patrick  Co.  192  Mich. 
372,  158  N.  W.  881,  that  the  steam  pipes 
did  not  pass  to  the  new  tenant  under  its 
lease.  The  court  apparently  held  the 
pipes  were  not  part  of  the  realty  which 
would  pass  by  the  lease,  but  fixtures  be¬ 
longing  to  the  former  tenant  and  remov¬ 
able  by  it,  under  the  definition  of  “fix¬ 
tures”  under  the  bulk  sales  law,  i.e., 
“trade  fixtures,”  as  given  in  Bowen  v. 
Quigley,  165  Mich.  337,  130  N.  W.  690: 
“Such  chattels  as  merchants  usually 
possess  and  annex  to  the  premises  oc- 
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ciipied  by  them,  to  enable  them  the  bet¬ 
ter  to  store,  handle,  and  display  their 
goods  and  wares ....  They  are  generally 
removed  without  material  injury  to  the 
premises.” 

.4s  between  the  landlord  and  the  old 
tenant,  the  court  said,  there  could  be 
no  doubt  that  the  old  tenant  had  the 
right  to  remove  the  pipes  upon  the  ex¬ 
piration  of  its  lease,  it  being  the  un¬ 
questioned  owner  thereof;  and  it  fol¬ 
lowed  that  the  title  to  them  did  not  pass 
to  the  new  tenant  as  part  of  the  realty 
by  its  lease. 

heating  plant  remov.vble  when  there 

WAS  NO  APPRECIABLE  IN.IURY 
TO  BUILDING 

As  between  the  landlord  and  tenant 
of  a  theatre  building,  the  evidence  in  a 
suit  to  enjoin  the  tenant  from  removing 
a  steam  heating  plant  placed  in  the 
building  by  the  tenant  with  the  land¬ 
lord’s  consent  showed  that  it  could  be 
removed  without  appreciable  injury  to 
the  building  or  to  the  plant.  The  boiler 
was  not  attached  to  the  building  except 
by  the  steam  pipes,  which  were  suspend¬ 
ed  by  hangers  and  at  the  places  where 
they  were  connected  with  the  radiators, 
passed  through  small  holes  in  the  floor. 
These  holes  were  the  only  injury  which 
would  result  to  the  building.  It  was 
held  that  the  plant  was  removable  as  a 
trade  fixture  under  the  general  rule 
that  the  tenant  may  remove  trade  fix¬ 
tures  within  the  term  of  his  lease  if 
they  are  capable  of  being  detached  with¬ 
out  material  injury  to  the  freehold  or 
to  themselves  and  of  being  set  up  and 
used  elsewhere.  Newcastle  Theatre  Co. 
V.  Ward,  57  Ind.  App.  473. 

.4  hot-water  furnace  furnishing  heat 
to  a  greenhouse,  itself  a  mere  temporary 
structure,  removable  without  injuring 
the  realty,  was  held  a  trade  fixture,  and 
removable,  in  Royce  v.  Latshaw,  15  Colo. 
App.  420,  62  Pac.  627. 

Ill  a  Canadian  case,  Gardiner  v.  Par¬ 
ker.  Ont.,  18  Grant’s  Ch.  26,  a  heating 
plant  for  a  greenhouse  was  held  not  to 
be  a  fixture  as  between  landlord  and 
tenant,  and  removable. 

WHEN  RADI.ATOR.S  WERE  REMOVABLE 

Uadiators  placed  by  a  tenant  in  prem¬ 
ises  leased  to  him  for  use  “as  a  saloon 
or  lawful  place  of  amusement  and  for 
dwelling  purposes,”  not  so  affixed  to  the 
realty  that  they  could  not  readily  be  re¬ 
moved,  were  held  to  be  “trade  fixtures,” 
which  the  tenant  was  entitled  to  remove. 

“Trade  fixtures”  were  defined  to  mean 
property  placed  by  a  tenant  on  rented 
realty  to  advance  the  business  for  which 
tlie  realty  was  leased,  and  which  may, 
as  against  the  lessor  and  those  claiming 
under  him,  be  removed  at  the  end  of 
the  lessee’s  term.  Webber  v.  Franklin 
Brewing  Co.,  123  N.  Y.  App.  Div.  465, 
lOS  N.  Y.  Supp.  251. 

The  difficulty  of  applying  the  recog¬ 
nized  rules  as  to  what  are  fixtures  and 
not  removable  and  what  are  “trade  fix¬ 
tures,”  removable  by  the  tenant  who  in¬ 


stalled  them  at  the  end  of  his  term,  is 
illustrated  in  a  very  recent  Canadian 
case,  Coleman  v.  Monahan,  New  Bruns¬ 
wick  Supreme  Court,  Appeal  Division 
(1927),  2  D.  L.  R.  209,  in  the  opinion  of 
which  Grimmer,  J,,  cites  several  cases 
decided  in  the  United  States  courts. 

The  tenant  of  a  hotel  had,  with  the 
landlord’s  consent,  installed  in  the  base¬ 
ment  two  boilers  and  a  jacket  heater  to 
heat  two  adjoining  buildings  which  he 
had  leased  for  his  hotel  business.  The 
boilers  were  not  attached  to  the  prem¬ 
ises  in  any  way,  but  rested  by  their  own 
weight  on  a  concrete  foundation  in  the 
cellar,  their  only  connection  being  with 
hot-water  pipes  to  which  they  were  at¬ 
tached  by  couplings  capable  of  being 
easily  unscrewed  without  damage  to  the 
freehold.  This  new  heating  system  had 
nothing  to  do  with  the  hotel  itself, 
which  had  its  own  independent  system 
when  the  building  was  leased,  except  to 
heat  two  radiators  in  additions  made  to 
the  premises.  At  the  end  of  the  lease  the 
tenant  removed  the  boilers  and  heater. 
The  landlord  sued  for  waste,  conversion 
and  breach  of  a  covenant  in  the  lease 
providing  that  all  interior  repairs  and 
any  improvements  to  the  premises 
should  become  part  of  the  realty  and 
the  property  of  the  lessor. 

The  question  in  the  case  was  whether 
the  boilers  and  heater  passed  to  the 
landlord  under  the  terms  of  the  lease. 
This,  the  court  said,  was  to  be  deter¬ 
mined  by  reference  to  the  words  of  the 
lease,  the  nature  of  the  articles,  and  the 
intention  of  the  parties  at  the  time  they 
were  installed. 

The  courts  find  it  difficult  to  lay  down 
any  very  general  rule  on  the  subject, 
being  necessarily  “guided  in  great  meas¬ 
ure  by  the  circumstances  of  each  case, 
the  nature  of  the  article,  and  the  mode 
in  which  it  is  affixed.  The  rule  has  al¬ 
ways  been  more  relaxed  between  land¬ 
lord  and  tenant  than  as  between  per¬ 
sons  standing  in  other  relations.”  For 
many  years  it  has  been  held  that  stoves 
are  removable  during  a  term. 

It  was  held  that  the  boilers  were  chat¬ 
tels  belonging  to  the  lessee  which  he 
had  a  right  to  remove.  They  were  in¬ 
stalled  with  the  landlord’s  consent  for 
special  purposes  made  plain  to  him  at 
the  time;  they  were  not  used  as  a  part 
of  the  hotel  heating  system,  nor  essen¬ 
tial  in  any  way  for  the  heating  of  the 
hotel.  They  were  not  affixed  in  any  way 
to  the  freehold  by  bolts,  screws  or  posts 
let  into  the  ground  and  could  be  re¬ 
moved  without  injury  to  the  freehold. 

The  court,  although  it  did  not  express¬ 
ly  say  so,  apparently  regarded  the  ar¬ 
ticles  as  “trade  fixtures.” 

RE.MOVAI.  MAY  BE  QUESTION  OF  FACT  FOR 

.TURY  OR  TRIAL  COURT  ACTING  AS  JURY 

The  question  whether,  as  between 
landlord  and  tenant,  a  heating  plant  or 
a  part  thereof  is  a  fixture  and  part  of 
the  realty  or  a  “trade  fixture”  and  re¬ 
movable  by  the  tenant,  may  be  a  ques¬ 
tion  of  fact  for  the  jury,  or  the  trial 
court  acting  as  jury. 


The  tenant  in  possession  of  mortgaged 
premises,  put  in  a  boiler  for  the  purpose 
of  heating  the  building  and  running  a 
laundry.  A  mortgagee  who  had  fore¬ 
closed  the  mortgage  sought  to  have  the 
plant  replaced,  complaining  that  the 
tenant  had  dismantled  It,  disconnected 
the  pipes  and  radiators,  removed  the 
boiler  from  its  foundation,  and  removed 
most  of  the  radiators,  steam  pipes  and 
steam  fittings  from  the  building.  The 
petition  was  dismissed  by  the  trial  court. 
The  tenant  claimed  that  he  had  instruct¬ 
ed  the  contractors  not  to  fasten  any¬ 
thing  down  as  he  did  not  want  the  plant 
put  in  permanently.  The  evidence  on 
the  question  whether  the  plant  was  put 
in  for  a  temporary  purpose  and  in  a 
temporary  manner  being  extremely  con¬ 
flicting,  the  Nebraska  Supreme  Court 
refused  to  interfere  with  the  trial  court’s 
finding,  president,  etc.,  of  Insurance  Co. 
of  North  America  v.  Buckstaff  (Neb.) 
92  N.  W.  755. 

In  an  action  to  enforce  a  mechanic’s 
lien  for  labor  and  material  furnished  in 
putting  a  heating  plant  into  a  building 
under  a  contract  with  the  lessee,  the 
question  was  whether,  as  between  the 
lessors  and  the  lessee,  the  plant  became 
a  part  of  the  realty.  It  appeared  that 
the  plant  was  substituted  for  a  prior  one 
belonging  to  the  lessors.  It  consisted  of 
a  steam  boiler  set  in  and  on  a  cement 
and  brick  foundation  on  a  cement  floor, 
encased  in  brick  masonry  in  the  base¬ 
ment,  and  screwed  to  steam  pipes  run¬ 
ning  along  under  the  floor  and  through 
holes  cut  in  the  floor,  and  screwed  to 
radiators  resting  on  the  floor  in  the 
first  story,  with  automatic  air  valves  at¬ 
tached  to  the  radiators.  The  Minnesota 
Supreme  Court  held.  Pond  &  Hasey  Co. 
V.  O’Connor,  70  Minn.  266,  73  N.  "W.  159, 
248,  that,  even  under  the  liberal  rule  ap¬ 
plicable  between  landlord  and  tenant  the 
trial  court  was  justified  in  finding  that 
the  plant  became  a  part  of  the  realty. 

Whether  a  hot-water  heating  plant  in¬ 
stalled  by  a  lessee,  consisting  of  fur¬ 
nace,  boiler,  pipes  and  radiator,  was  so 
affixed  to  the  building  as  to  become  a 
part  thereof  and  to  be  an  “improvement” 
which,  under  the  terms  of  the  lease  was 
to  become  the  property  of  the  lessor, 
was  held  a  question  of  fact  for  the  jury, 
which  found  for  the  lessee.  Cohen  v. 
Whitcomb,  142  Minn.  20,  following  Pond 
V.  O’Connor,  supra. 


The  total  manufacturing  production  in 
the  United  States  has  increased  about 
65%  in  volume  from  1914  to  1925,  or  at 
a  rate  about  3*/^  times  as  fast  as  the 
poulation,  which  has  increased  less  than 
18%  during  the  same  period,  according 
to  a  study  just  completed  by  the  Nation¬ 
al  Industrial  Conference  Board,  247  Park 
Ave.,  New  York.  The  production  of  our 
manufacturing  industries  per  wage 
earner  employed  in  1925  was  35%,  or 
more  than  a  third,  greater  than  In  1914, 
volume  of  production  having  far  out¬ 
stripped  the  increase  in  the  number  of 
workers  as  well  as  population  growth. 
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The  Future  of  Coal  and  Its  Relation  to 

Smoke  Abatement 

What  Science  Is  Doing  to  Eliminate  Objections  to  the  Use  of  This 

Fuel  in  Ever  Increasing  Quantity 


SMOKE  is  probably  the  greatest  fac¬ 
tor  in  determining  the  future 
status  of  coal  as  a  fuel  in  con¬ 
gested  centers  of  population.  The  smoke 
“nuisance”  is  becoming  rapidly  a  smoke 
“evil”  and  far-seeing  individuals  in 
almost  every  locality  are  pondering  on 
how  this  almost  insurmountable  objec¬ 
tion  may  be  overcome. 

rO.M.  DKPOSITS  OK  THK  WOKI.U 

The  amount  of  energy  in  the  known 
deposits  of  coal  today  is  so  tremendous 
as  to  almost  be  beyond  imagination. 

According  to  authorities  in  the  U.  S. 
Geological  Survey  the  total  remaining 
coal  supply  in  the  United  States  is  3,419 
hillion  tons,  while  the  amount  recovered 
in  mining  operations  conducted  to  date 
approximates  16.8  billions  tons  and  in¬ 
cluding  the  waste  occurring  in  mining 
represents  a  depletion  of  about  25  hillion 
tons.  This  is  graphically  illustrated 
above. 

While  the  figures  quoted  are  admitted 
to  be  little  more  than  a  scientific  guess, 
they  would  seem  to  indicate  that  the 
world’s  coal  supply  is  not  in  any  im¬ 
mediate  danger  of  exhaustion,  either  in 
our  own  time  or  in  that  of  our  children’s 
children. 

About  one-half  of  the  total  coal  de¬ 
posits  of  the  w'orld  are  included  within 
the  boundaries  of  the  United  States, 
while  the  total  supply  (as  shown  be¬ 
low)  is  evidently  ample  for  the  whole 
world.  Although  we  have  considerably 
more  than  our  share  in  this  country, 
this  does  not  mean  that  our  supply 
should  not  be  conserved  and  used — when 


We  Have  More  Than  Our  Share 
of  Coal 


This  Graphically  Shows  How  Small  a 
Portion  of  the  Estimated  Coed  Re¬ 
sources  Has  Been  Mined 


it  is  employed — in  apparatus  of  highest 
possible  efficiency. 

PERCEXT.XCE  OF  HTC.ll  (JK.VDE 

Another  pertinent  fact  is  that  really 
high-grade  coal  constitutes  only  a  very 
small  fraction  of  the  enormous  deposits 
quoted.  For  this  reason  efforts  must  be 
made — not  only  toward  smokeless  utili¬ 
zation — but  toward  the  development  of 
uses  for  the  more  or  less  inferior  grades, 
such  as  sub-bituminous  and  lignites. 

CKOWI.VC  SMOKE  ME.NACE 

But  most  important  is  the  overcoming 
of  the  fast  increasing  smoke  nuisance. 
As  an  example  of  w'hat  this  may  become, 
unless  checked  very  soon,  we  have  only 
to  look  across  the  water  and  see  what 
has  already  happened  in  England. 

London  to-day  is  submerged  in  a  com¬ 
bination  of  fog  and  smoke.  Statistics 
show  that  in  England — which  is  a  com¬ 
paratively  small  country  as  far  as  area 
goes — 40,000,000  tons  of  soft  coal  are 
being  burned  annually  in  open  grates. 

Some  action  must  be  taken  to  over¬ 
come  this  evil  and  the  day  is  not  far 
distant  when  the  situation  is  going  to 
force  its  own  solution  by  reaching  such 
an  acute  stage  as  to  be  unendurable. 

Scientific  study  is  now  being  brought 
to  bear  on  the  subject  and  some  pro¬ 
gress  has  been  made  already  along  the 
line  of  producing  from  inferior  coal  a 
derived  fuel  which  will  be  easy  to  han¬ 
dle,  convenient  to  burn  and  which  will 
ignite  and  consume  smokelessly. 

THE  I.IQUEFYING  PROCESS 

Most  encouragement  in  this  direction 
seems  to  be  offered  by  the  process  of 
liquefying  coal  which  was  discovered  by 
Dr.  Bergius  of  Germany  in  1913.  This 
process  has  been  perfected  to  a  point 
where  40%  to  70%  of  the  coal  treated 
can  be  transposed  into  oil  by  hydrogena¬ 
tion  at  high  pressure.  It  is  claimed  that 


in  this  process  a  2,000-lb.  ton  of  coal 
(average  bituminous)  will  give  an  ap¬ 
proximate  yield  of  300  lbs.  of  gasoline, 
400  lbs.  of  middle  fraction  (including 
kerosene),  120  lbs.  of  lubricating  oil  and 
160  lbs.  of  fuel  oil.  Nearly  all  grades 
of  coal  and  lignite  (exclusive  of  an¬ 
thracite)  may  be  so  treated  and  screen¬ 
ings  are  particularly  desirable  for  the 
liquefying  process. 

In  this  scheme  the  coal  is  heated  up 
to  between  400°  and  500°  C.,  at  which 
temperature  the  compounds  of  high 
molecular  weight,  constituting  the  coal, 
are  split  up  into  smaller  groups  which 
are  capable  of  combining  with  hydrogen 
to  form  a  complex  mixture  of  hydro¬ 
carbons  quite  similar  to  mineral  oil. 

UET.MI.S  OF  METHOD 

The  coal  is  first  crushed  to  a  medium 
fineness  and  mixed  with  a  little  oil  ob¬ 
tained  from  a  previous  operation  so  as 
to  form  a  thick  heavy  paste.  This  paste 
is  forced  at  a  pressure  of  2,500  to  3,000 
lbs.  pressure  through  a  retort  where 
hydrogen  is  forced  in  at  a  similar  pres¬ 
sure.  Some  of  the  hydrogen  is  absorbed 
by  the  coal. 

In  a  second  retort,  heated  to  420°  C., 
most  of  the  coal  becomes  a  liquid  by 
taking  up  more  hydrogen;  the  unchanged 
coal  is  later  removed  and  the  liquid 
separated  into  motor  fuel,  Diesel  oil, 
lubricating  oil,  pitch  and  other  products. 

Besides  the  process  of  liquefying  coal 
there  are  several  other  solutions  being 
investigated  to  find  out  what  can  be 
accomplished  through  the  process  of 
low-temperature  carbonization.  The  Uni¬ 
versity  of  Illinois  is  working  along  this 


Mechanical  Production  of  Coal  Char' 
acterizes  the  U.  S.  Output 


THE  HEATING  AND  VENTILATING  MAGAZINE 


89 


line  and  has  been  producing  a  good 
grade  of  coke  suitable  for  domestic  use. 

Distiliation  at  low  temperature  is  an¬ 
other  possibility  to  accompiish  the  same 
end.  A  plant  in  Fairmount,  W.  Va., 
produces  briquets  and  low-temperature 
by-products,  having  treated,  so  far,  about 
22,d(Hl  tons  of  coal. 

There  also  is  the  McEwen-Runge 
process,  being  tried  out  at  the  Lakeside 
Station  of  the  Milwaukee  Electric  Rail¬ 
way  and  Light  Company.  This  plant 
has  a  capacity  of  about  200  tons  per 
diem. 

POWKU  ni.ANTS  AT  THE  MI.NE 

The  idea  of  locating  power  plants  at 
the  mine  mouth  as  a  means  to  utilize 
coal  at  its  source  has  proved,  upon  care¬ 
ful  investigation  by  competent  engi¬ 
neers,  to  have  various  objections.  In 
order  to  make  such  a  proposition  a  prac¬ 
tical  and  financially  sound  investment, 


until  the  volatile  portions  begin  to  distill 
off,  the  vapors  from  the  volatile  matter 
taking  the  place  of  air  in  the  pipes. 

COST  OF  COAL 

In  connection  with  the  so-called  high 
prices  of  coal  in  America,  compared  with 
prices  of  a  few  years  ago,  there  seems 
to  be  little  justification  for  such  com¬ 
plaint.  More  mining  is  being  done  by 
machine  in  this  country  than  anywhere 
else  and  the  tons  produced  per  man  is 
way  in  excess  of  other  countries.  For 
example,  in  Great  Britain,  for  the  year 
1924,  less  than  19%  of  the  coal  mined 
was  cut  by  machine  while  in  the  United 
States,  for  the  same  period,  over  70% 
was  machine  cut. 

COAT,  MINE!*  PEI{  MAX 

The  coal  mined  per  man  is  as  fol¬ 
lows: — 


A 


Coa/  M//>ecf  Afan 

//>  Various  Couni^/es 
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Un/^ed  S/a/es  Gi.  £r//a//>  Germany  T^rance  Se/yium 


Elaborate  Mechanical  Equipment  Greatly  Increases  Output  Per  Capita  Employed 


three  factors  must  coincide  geographi¬ 
cally.  First,  is  the  mine;  second,  is  an 
ahundant  suppiy  of  water  for  condens¬ 
ing  purposes;  and,  third,  is  a  market  in 
which  to  sell  the  current.  This  market 
must  be  in  fairly  close  proximity  to  the 
power  plant.  Unfortunately,  the  desir¬ 
able  combination  occurs  but  rarely. 

Pri.VEKIZEl)  COAL 

Pulverized  coal  is  still  another  possi¬ 
bility  and  can  be  utilized  in  large  plants; 
it  does  not  lend  itself,  however,  to 
smaller  installations  with  equal  facility. 
Pulverizing  has  not  reached  its  limit  as 
yet,  for  new  discoveries  are  being  made 
from  time  to  time  in  connection  with 
this  process. 

Recently  it  has  been  discovered  that 
pulverized  coal  can  be  made  sufficiently 
fluid  for  transportation  in  pipes  without 
being  mixed  with  air.  This  is  accom¬ 
plished  by  heating  the  pulverized  product 


Country  Tons 

United  States  .  734 

Great  Britain  .  246 

Germany  .  234 

France .  167 

Belgium .  152 

Even  with  the  present  “high”  prices 
the  claim  is  made  that  this  essential 
fuel  is  being  furnished  here  at  the  low¬ 
est  mine  prices  of  any  country  in  the 
world. 


Away  with  Rcle  of  Tiicmk  appears 
on  the  cover  of  a  circular  issued  by  the 
All-America  Standards  Council,  San 
Francisco,  Calif.,  in  which  is  advocated 
the  adoption  of  the  Metric  system  of 
weights  and  measures  by  the  next 
Congress.  In  an  accompanying  news 
release  the  council  predicts  the  pas¬ 
sage  of  the  necessary  laws  during  the 
present  year. 


California  Paves  Way  for 
Comprehensive  Small 
Town  Ordinances 

The  difficulties  under  which  small 
towns  and  cities  attempt  to  formulate 
ordinances  for  building  construction  and 
equipment  installation  are  intensified 
by  the  prevalent  prohibition  against  the 
adoption  of  ordinances  or  regulations 
by  “title.”  That  is  to  say,  a  city  normal-  • 
ly  cannot  adopt  a  uniform  code  prepared 
by  the  National  Fire  Protection  Asso¬ 
ciation  merely  by  voting  to  accept  this 
as  the  legal  standard.  It  is  necessary 
to  print  the  entire  document,  as  pro¬ 
vided  by  law,  in  the  daily  papers,  and 
this  proceeding  frequently  is  so  expen¬ 
sive  as  to  force  those  in  authority  to 
attempt  the  formulation  of  their  own 
code,  usually  with  unsatisfactory  re¬ 
sults.  The  following  comment,  from  the 
Bulletin  of  the  Pacific  Coast  Building 
Officials’  Conference,  marks  the  passage 
of  a  bill  in  California  that  should  be  de¬ 
cidedly  beneficial,  particularly  to  the 
smaller  cities  and  towns: 

“Legalizing  the  adoption  of  ordinances 
establishing  rules  and  regulations  for 
the  construction  of  buildings,  the  in¬ 
stallation  of  plumbing  or  electrical  wir¬ 
ing  and  similar  matters.  Senate  Bill  No. 
247,  which  was  introduced  in  the  senate 
by  Senator  Ralph  Swing,  of  San  Ber¬ 
nardino,  was  recently  signed  by  Gover¬ 
nor  C.  C.  Young  of  California.  This 
measure  will  be  of  great  assistance  to 
the  smaller  municipalities. 

“The  question  of  whether  or  not  the 
adoption  of  regulations  in  ordinances 
by  the  method  of  reference  was  legal 
has  been  argued  and  disagreed  upon 
many  times  in  the  past.  The  League 
of  California  Municipalities  with  its 
secretary,  William  J.  Locke,  sponsored 
Senate  Bill  No.  247  to  clear  up  and 
eliminate  the  existing  difficulty.  As  a 
result,  it  will  now  be  possible  for  the 
smaller  cities  to  readily  avail  themselves 
of  complete  and  adequate  building, 
plumbing  and  electrical  regulations. 
Greater  safety  to  the  general  public  is 
bound  to  follow,  since  in  the  past  the 
expense  has  been  prohibitive  for  many 
of  the  smaller  cities  to  adopt  proper 
reguiations. 

“Senate  Bill  No.  247  reads: 

“  ‘The  People  of  the  State  of  Califor¬ 
nia  do  enact  as  follows: 

“  ‘Section  1.  Ordinances  passed  by 
cities  or  counties  must  be  posted  or  pub¬ 
lished  in  a  newspaper  as  required  by 
their  respective  charters  or  the  general 
laws;  provided  that  ordinances  estab¬ 
lishing  rules  and  regulations  for  such 
matters  as  the  construction  of  buildings 
or  the  installation  of  plumbing  or  elec¬ 
tric  wiring,  where  such  rules  and  regu¬ 
lations  have  been  published  as  a  code 
in  book  form,  may  adopt  such  code  or 
portion  thereof  by  reference  thereto 
without  further  publication  or  posting, 
provided  not  less  than  three  (3)  copies 
of  such  code  have  been  filed  for  use 
and  examination  by  the  public  in  the 
office  of  the  clerk  of  such  city  or  county, 
as  the  case  may  be.’  ” 
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Health  and  Ventilation 

By  Peter  H.  Bryce,  M.  D. 

4.  House  Lighting  in  Relation  to  Health 


IT  is  many  years  since,  as  a  post¬ 
graduate  student,  the  writer  spent 
his  first  day  in  the  Glasgow  Royal 
Infirmary  and  witnessed  six  operations 
for  knock-knees  in  rachitic  children.  It 
was  only  a  few  years  before  that  time 
that  the  medical  officer  of  health  in¬ 
duced  the  town  council  to  begin  one  of 
the  first  important  works  of  public  sani¬ 
tation  in  Great  Britain  in  the  removal 
of  old  rookeries  and  the  replacing  of 
them  by  the  Argyle  Street  Arcade.  The 
reason  for  this  work  grew  out  of  the 
repeated  epidemics  of  typhus  fever  and 
cholera.  Later,  on  medical  duty  in 
similar  slums  in  the  Canongate,  Edin¬ 
burgh,  the  writer  climbed,  with  a  feel¬ 
ing  of  horror,  a  dark,  winding,  stone 
staircase  in  a  six-story  building,  many 
of  whose  rooms  looked  into  dark,  sunless 
courts,  and  in  one  of  which  lived  a 
family  of  seven.  Then,  infant  mortality 
was  more  than  25%  of  all  births,  and 
rickets  and  scrofula  were  the  chief 
maladies  brought  to  the  Children’s  Hos¬ 
pital  clinic.  To-day,  if  such  slums  are 
permitted  to  exist  in  any  city  in 
America,  it  is  not  from  lack  of  knowl¬ 
edge  of  the  effects  upon  health  of  damp, 
dark,  overcrowded  apartments,  or  of  the 
remedies  which  ought  to  be  applied  in 
such  cases. 

1.  However,  it  has  not  generally 
dawned  upon  the  public  mind,  that 
while  the  heating  and  ventilation  of  old 
buildings  should  be  improved,  the  evils 
due  to  the  absence  of  sunlight  in  living- 
rooms  may  often  negative  the  effects  of 
good  food,  heating  and  ventilation.  The 
influence  in  town  councils  of  owners  of 
high-priced  property  in  old  cities  and 
of  land  speculators  in  new  districts,  has 
often  prevented  the  adoption  of  building 
by-laws,  especially  in  the  matter  of  the 
lighting  of  buildings.  Here  again  the 
study  of  the  lighting  of  a  unit  building 
is  obviously  the  basis  for  investigating 
the  lighting  in  all  other  buildings. 

WHY  THE  I.ONC.  SIDE  OK  THE  HOUSE 
SHOTTl.i)  K.\CK  SOUTH 

2.  It  has  already  been  suggested  that 
the  length  of  the  house  should  be  ar¬ 
ranged  to  face  south,  thereby  insuring 
to  its  rooms  the  largest  amount  of  direct 
sunlight  possible.  We  know  to-day  that 
sunlight  has  many-  other  qualities  be¬ 
sides  the  mere  illuminating  of  space, 
and  that  while  the  sun's  spectrum, 
visible  to  the  human  eye,  only  includes 
from  the  red  to  the  violet  rays,  yet 
there  are,  beyond  the  red,  longer  light¬ 
waves  of  infra-red,  increasing  in  length 
to  the  electric  light  waves.  Experi¬ 
ments  by  physicists  have  shown  that 
noonday  sunlight  has  75%  of  its  total 
as  infra-red  or  heat-rays,  15%  of  rays  in 


the  visible  spectrum,  and  10%  as  ultra¬ 
violet  rays.  Further,  an  incandescent 
electric  bulb  has  90%  of  its  total  as 
infra-red  heat-rays,  9%  of  the  visible 
spectrum  and  only  1%  of  ultra-violet 
rays.  Yet  carbon  arc-lights  can  be  made 
to  approximate  sunlight;  while  mercury 
arc-lights  in  a  quartz  envelope  have 
ultra-violet  rays  even  shorter  than  those 
of  sunlight. 

3.  Further  studies  of  the  effects  of 
various  kinds  of  sun-rays  have  shown 
that  from  the  biological  standpoint,  as 
affecting  the  growth  of  plants  and  ani¬ 
mals,  it  is  the  ultra-violet  rays  nearest 
the  violet,  which  are  most  beneficial  and 
stimulating,  and  also  that  the  ordinary 
window-glass  does  very  largely  obstruct 
the  passage  of  these  rays  into  the  in¬ 
terior  of  rooms,  and  that  it  is  the  lack 
of  sufficient  exposure  to  direct  sunlight, 
which  is  largely  responsible  for  rickets 
in  children  and  anaemia  in  older  per¬ 
sons.  Obviously,  for  most  persons,  daily 
exposure  to  sunlight  in  the  open  air  is 
a  cheap  and  practical  remedy  for  such 
conditions. 

4.  Turning,  however,  to  the  problem 
of  securing  direct  sunlight  in  dwellings, 
we  have  seen  that  the  noonday  sun 
supplied  75%  of  red  and  infra-red  heat- 
rays,  so  that  even  in  winter,  in  north 
temperate  climates,  it  is  possible  to 
flood  the  house  with  warm  sunshine  for 
at  least  six  hours  daily.  Indeed,  the 
w-riter  has  in  his  dwelling  a  continuous 
south  window  of  18  sq.  ft.,  warming  a 
flower-room  and  wide  hall  and  supply¬ 
ing  the  living-rooms  with  so  much  heat 
that  in  mid-winter  the  oil  furnace  may 
be  turned  off  for  hours,  so  balancing  the 
loss  of  fuel  through  greater  window 
radiation  after  sundow'ii. 

AKCHITECTS  AND  THE  PUBLIC  SHOULD 
BEALTZE  IMPORTANCE  OF  SUNLIGHT 

5.  That  the  importance  of  sunlight  to¬ 
day  is  being  recognized  is  seen  in  the 
fact  that  the  report  of  the  High  School 
General  Conference  held  at  the  Univer¬ 
sity  of  Minnesota,  begins  with  the  state¬ 
ment,  “General  Science  should  be  organ¬ 
ized  with  reference  to  the  environment 
in  the  everyday  life  of  the  child.”  and 
in  a  list  of  sixty-eight  subjects  in  Gen¬ 
eral  Science  the  lighting  of  the  house 
and  schoolroom  is  placed  third  in  im¬ 
portance.  Hence,  it  seems  most  desir¬ 
able  to  inquire  what  can  be  done  to 
supply  dwellings,  where  townspeople 
spend  most  of  their  lives,  with  such 
lighting  as  will  mitigate,  in  some  meas¬ 
ure,  the  obvious  effects  of  deficient  sun¬ 
light. 

We  must,  indeed,  first  educate  the 
architects,  as  well  as  the  public,  in  these 
scientific  facts,  since  the  writer  can  see 


from  his  window  a  second  house  being 
built  in  which,  with  abundant  open 
space  around,  the  architect  has  erected 
across  the  south  end  of  the  house  a 
garage,  thereby  almost  wholly  excluding 
direct  sunlight  from  the  living-room. 
Assuming,  however,  the  worst  condi¬ 
tions,  such  as  those  of  a  city  street  with 
continuous  rows  of  houses,  where  inside 
walls  often  open  on  courts  receiving 
almost  no  direct  sunlight,  it  is  never¬ 
theless  possible  to  obtain  a  fair  amount 
of  reflected  light  in  the  rooms  if  the 
outer  walls  of  the  court  are  kept  painted 
in  white  oil  colors.  The  General  Electric 
Company’s  Lighting  Service  states,  in 
a  pamphlet,  that  if  all  “the  surfaces  of 
a  room  were  black  with  no  reflecting 
power,  the  illuminating  of  any  surface 
would  be  only  that  direct  from  the 
lamp.”  It  further  points  out  that  a 
pure  white  surface  is  most  suitable  as 
a  reflecting  medium,  a  white  gloss 
enamel  paint  reflecting  84%  of  the  light. 
It  is  apparent  that  since  most  of  this 
reflected  sunlight  has  75%  of  heat-rays, 
the  fact  is  one  that  ought  to  be  made 
full  use  of,  even  in  the  matter  of  heat¬ 
ing. 

6.  Fortunately,  to-day,  for  the  ever- 
increasing  proportion  of  the  population, 
which  is  crowding  to  cities,  modern 
Science,  and  most  of  all,  Thomas  Edison, 
has  come  to  our  aid  in  lessening  the 
evil  effects  due  to  the  lack  of  sunlight 
in  our  houses.  In  former  days  our  fore¬ 
fathers  worked  hard,  went  to  bed  early, 
and  were  up  at  sunrise,  and  paid  their 
devotions  to  the  god  of  day,  and  in  the 
fields  received  invigorating  effects  from 
direct  sunlight  and  fresh  air.  But  we 
of  to-day  must  turn  to  the  electric  lamp 
to  mitigate,  to  some  extent,  the  results 
of  having  become  in  some  measure 
urban  troglodytes. 

Thus,  the  steady  even  light  from 
Mazda  lamps,  with  their  perfected  in¬ 
ternal  frosting,  or  a  number  of  electric 
bulbs,  so  arranged  as  to  prevent  shadows 
by  indirect  diffused  light,  are  capable 
of  supplying,  even  in  a  surgical  room, 
light  for  the  most  delicate  operations. 
Not  only  has  success  been  attained  in 
this  difficult  field,  but  it  also  has  been 
found  by  exact  experiment  that,  through 
adequate  lighting,  technical  inspectors 
of  delicate  work  can  increase  greatly 
both  the  accuracy  and  amount  of  work 
done  in  a  given  time.  If  these  results 
are  possible  in  such  cases,  how  much 
more  necessary  should  proper  and  ade¬ 
quate  lighting  be  in  the  hundreds  of 
thousands  of  houses,  shops  and  factories 
where  house-wives,  clerks  and  operators 
are  engaged,  for  long  hours,  in  close 
work  with  their  eyes. 

7.  The  importance  of  sunlight,  how¬ 
ever,  is  being  recognized  also  as  a  part 
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of  school  life.  Everyone  hears  of  the 
high  proportion  of  school-children  hav¬ 
ing  defective  vision,  due  in  part  to 
heredity  as  the  children  of  inadequately- 
nourished  mothers,  whose  children  at 
birth  may  be  rickety,  and  in  part  to 
induced  conditions  during  school  life. 
As  for  the  first,  it  has  been  found  by 
experiment  with  poultry  that  the  light 
from  a  quartz  lamp  does  notably  pre¬ 
vent  rickets  in  chickens,  and  increases 
ovulation  and  fertility  in  eggs  of  laying 
hens  subjected  even  for  a  few  minutes 
daily  to  ultra-violet  rays.  So  it  is  seen 
that  the  anti-rachitic  effects  of  such  rays 
are  most  important  in  developing  nerve 
and  muscular  tone  in  children,  and  so 
preventing  that  eye-strain,  which  only 
can  be  imperfectly  corrected  by  spec¬ 
tacles.  So  convinced  are  some  school- 
authorities  as  to  the  beneficial  influence 
of  the  ultra-violet  rays  that,  as  the  pro¬ 
gressive  school  board  of  Birmingham, 
England,  a  quality  of  window-glass  is 
being  introduced  to  their  schoolrooms 


which  does  transmit  adequate  ultra¬ 
violet  rays.  Experimentally,  it  has  been 
shown  that  the  children  of  schoolrooms 
so  lighted  were  relatively  three  pounds 
heavier,  half  an  inch  taller,  and  had  a 
notably  higher  number  of  red  corpuscles 
per  cubic  centimetre,  than  their  less 
fortunate  schoolmates. 

Fortunate,  indeed,  is  the  child  of  the 
open  spaces,  and,  perhaps,  even  the 
slum-child,  who  is  forced  into  the  street 
to  play  for  lack  of  house  room,  since 
they  find  compensation  in  living  in 
God’s  sunlight  and  open  air,  while  the 
delicately-nurtured  child  may  suffer 
from  overheated  rooms  and  the  lack  of 
ultra-violet  rays  through  want  of  life 
in  the  open. 

The  influence  on  health  of  dust-con¬ 
taminated  house-atmospheres  and  of 
industrial  towns  will  he  dealt  with  in 
the  next  article,  tchile,  later,  the  in¬ 
fluence  of  light  upon  the  growth  and 
health  of  plants  hi  greenhouses  and 
flower-rooms  will  be  considered. 


Tentative  Program  for  First  National  Fuels 
Meeting,  Fuel  Division,  A.  S.  M.  E. 


.\n  ambitious  program,  both  in  its 
scope  and  in  the  selection  of  speakers 
will  mark  the  First  National  Fuels 
Meeting  planned  by  the  American 
Society  of  Mechanical  Engineers,  to  be 
held  in  St.  Louis,  October  10-13.  John 
Van  Brunt,  vice-president  of  the  Com¬ 
bustion  Engineering  Corporation,  is  the 
chairman  of  the  executive  committee. 
John  Hunter,  well  known  consulting 
engineer,  is  the  honorary  chairman, 
and  Victor  J.  Azbe,  St.  Louis,  is  the 
chairman  of  the  general  arrangements 
committee.  The  program  will  he  di¬ 
vided  into  four  general  sections,  (a) 
general,  (b)  industrial,  (c)  power 
plant,  td)  smoke  abatement.  The  ten¬ 
tative  program  is; 

(a)  GENERAL 

“Address  on  Fuels,”  Prof.  S.  W.  Parr, 
professor  of  applied  chemistry.  Univer¬ 
sity  of  Illinois,  Urbana,  Ill. 

“American  Fuel  Resources,”  O.  P. 
Hood,  chief  mechanical  engineer,  U.  S. 
Bureau  of  Mines,  Washington,  D.  C. 

“Combustion  and  Heat  Transfer,” 
Prof.  R.  T.  Haslam,  and  H.  C.  Hottel. 
Massachusetts  Institute  of  Technology, 
(’ambridge.  Mass. 

“The  Clinkering  of  Coal  Ash,”  A.  C. 
Fieldner,  chief  engineer  of  experiment 
stations.  U.  S.  Bureau  of  Mines,  Pitts¬ 
burgh,  Pa. 

“Factors  Governing  the  Purchase  of 
Fuels,”  Morgan  B.  Smith,  engineer. 
General  Motors  Corp.,  Detroit,  Mich. 

“Refractories  for  High  Tempera- 
'  tures,”  Stewart  Phelps,  director  of  Re¬ 
search  and  Tests,  American  Refrac¬ 
tories  Institute  Fellowship,  Mellon  In¬ 
stitute,  Pittsburgh,  Pa. 

“Coal  Mining  and  Coal  Preparation 
from  Standpoint  of  Quality.” 


“Recent  Developments  in  Low  Tem¬ 
perature  Coal  Carbonization,”  H.  D. 
Savage,  vice-president.  Combustion  En¬ 
gineering  Corp.,  New  York. 

(b)  INDUSTRIAL 

“Industrial  Applications  of  Heat,” 
Prof.  W.  Trinks,  professor  of  mechan¬ 
ical  engineering,  Carnegie  Institute  of 
Technology,  Pittsburgh,  Pa. 

“Progress  in  Gas  Producer  Practice,” 
W.  B.  Chapman,  president.  Chapman 
Engineering  Co.,  New  York. 

“The  Use  of  Fuels  in  Brick  Kilns,” 
W.  E.  Rice,  assistant  fuel  engineer, 
U.  S.  Bureau  of  Mines,  Pittsburgh,  Pa. 

“The  Burning  of  Liquid  Fuels,” 
Ernest  H.  Peabody,  president,  Peabody 
Engineering  Corp.,  New  York. 

“Rotary  and  Vertical  Kilns  for 
Cement,  Lime  and  Gypsum.” 

“The  Relative  Values  of  Gaseous, 
Liquid  and  Solid  Fuels,”  F.  C.  Binnall, 
assistant  manager.  Standard  Sanitary 
Mfg.  Co.,  New  Brighton,  Pa.,  formerly 
chemical  engineer.  General  Oil  and  Gas 
Corp. 

(c)  POWER  PLANT 

“Characteristics  of  Modern  Boilers,” 

E.  R.  Fish,  vice-president,  Heine  Boiler 
Co.,  St.  Louis,  Mo. 

“Characteristics  of  Modern  Stokers,” 

F.  H.  Daniels,  president,  Riley  Stoker 
Co.,  W’orcester,  Mass. 

“Air  Preheaters,”  Frank  M.  Van 
Deventer,  special  engineer,  Henry  L. 
Doherty  Co.,  New  York. 

“Direct-Fired  Powdered-Fuel  Boilers 
with  Well-Type  Furnaces  at  Charles  R. 
Huntly  Station,”  H.  M.  Cushing,  chief 
engineer,  Buffalo  General  Electric  Co., 
Buffalo.  N.  Y. 


“Automatic  Combustion  Control,”  J. 

A.  Peebles,  chief  engineer,  Hagan  Corp., 
Pittsburgh,  Pa. 

(d)  SMOKE  ABATEMENT 

“The  Measurement  of  Atmospheric 
Smoke  Pollution,  Visible  and  Invisible,” 

Dr.  George  T.  Moore,  director,  Missouri 
Botanical  Garden,  St.  Louis,  Mo. 

“Smoke  Abatement  Methods  Used  In 
Cleveland,”  Col.  Elliott  H.  Whitlock, 
commissioner  of  smoke  inspection, 
Cleveland,  O. 

“Managing  a  Smoke-Abatement  Cam¬ 
paign,”  Erie  Ormsby,  president.  Citi¬ 
zens’  Smoke-Abatement  League,  St. 
Louis,  Mo. 

“Furnace  Essentials  for  Smokeless¬ 
ness,”  H.  B.  Meller,  chief,  bureau  of 
smoke  regulation,  Pittsburgh,  Pa. 

“Smokeless  and  Efficient  Firing  of 
Domestic  Furnaces,”  Victor  J.  Azbe, 
consulting  engineer,  St.  Louis,  Mo. 

“The  Effect  of  Atmospheric  Smoke  . 
Pollution — a  Summary  of  Opinions 
from  Current  Literature,”  Prof.  A.  S. 
Langsdorf,  director  of  industrial  and 
engineering  research,  Washington  Uni¬ 
versity,  St.  Louis,  Mo. 

Officers  Nominated  for 
A.  S.M.E. 

Alexander  Dow,  president  of  the  De¬ 
troit  Edison  Co.,  Detroit,  Mich.,  is  the 
choice  of  the  A.  S.  M.  E.  Nominating 
Committee  for  president  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers 
for  1928.  Other  nominees  are: 

For  vice-presidents:  John  H.  Law¬ 
rence,  engineering  manager  and  director 
of  Thomas  E.  Murray,  Inc.;  E.  A.  Mul¬ 
ler,  chief  engineer  and  general  manager 
of  the  King  Machine  Tool  Company; 
Newell  Sanders,  president  of  the  Newell 
Sanders  Plow  Company:  Paul  Wright, 
of  Paul  Wright  &  Company,  designer 
and  patentee  of  the  Wright  vertical 
pipe  water-tube  boiler. 

For  managers:  L.  B.  McMillan,  chief 
engineer  of  Johns-Manville  Corp.,  New 
York;  William  A.  Hanley,  of  Eli  Lilly 
&  Co.,  Indianapolis,  Ind.,  manufactur¬ 
ing  chemists;  F.  H.  Dorner,  mechani¬ 
cal  engineer,  Milwaukee,  Wis. 

National  Association  of 
Plumbing  and  Heating  Sales^ 
men  Elect  Officers 

With  practically  every  chapter  repre¬ 
sented  by  the  one  hundred  members  as¬ 
sembled  at  the  Robert  Treat  Hotel,  New¬ 
ark,  N.  J.,  the  National  Association  of 
Plumbing  and  Heating  Salesmen  held  its 
annual  convention.  May  26-28.  William 
Weber,  of  New  York,  was  unanimously 
elected  president  for  the  ensuing  year. 
The  other  officers  chosen  were:  Norman 
Farlow,  of  San  Francisco,  vice-presi¬ 
dent:  R.  J.  Maggi,  Pittsburgh,  second 
vice-president;  William  Krueger,  New¬ 
ark,  secretary:  and  C.  W.  Cope,  treas¬ 
urer.  For  governors:  Porter  West,  De¬ 
troit,  and  Frank  Murphy,  Cleveland. 
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Design  of  Lumber  Dry  Kilns 

Part  III 


ONE  of  the  most  elaborate  types  of 
dry  kilns  is  that  designed  by  the 
National  Dry  Kiln  Company,  of 
Indianapolis,  Ind.  This  kiln  combines 
drying  with  moistening  in  alternating 
periods.  Paradoxical  as  it  may  seem,  the 
claim  is  made  that  better  and  quicker 
drying  is  secured  by  this  method  than 
when  ordinary  straight  drying  is  used. 
The  moistening  is  effected  by  increasing 
the  humidity  from  time  to  time  and 
then  going  on  with  the  drying  process 
the  same  as  usual. 

Lumber  is  placed  in  a  dry  kiln  for 
three  distinct  reasons,  the  primary  one 
being,  of  course,  to  dry  the  wood  and 
drive  out  the  moisture;  the  secondary 
one  is  to  effect  shrinkage  in  a  normal 
and  uniform  manner;  and  the  third  is  to 
leave  the  stock  straight,  clean  and 
strong,  so  that  it  is  fit  for  the  purpose 
for  which  it  is  intended.  Each  of  these 
objects  is  closely  related  to  the  other 
and  all  must  be  accomplished  in  order 
to  secure  the  most  successful  results. 

The  importance  of  the  second  item 
mentioned  above  is  not  always  so  well 
understood  as  the  other  two.  One  of 
the  foremost  authorities  says  that  if 
lumber  must  shrink,  the  faster  it  is 
dried,  the  smaller  will  be  the  shrinkage. 
If  lumber  does  not  shrink  normally  and 
uniformly,  it  is  full  of  stresses  and 
strains;  when  later  cut  or  surfaced, 
these  make  themselves  evident  and  will 
always  contain  defects  of  this  character. 
Such  lumber  is  known  in  the  trade  as 
“case-hardened.” 

Case-hardening  may  be  liberally  de¬ 
fined  as  the  excessive  drying  of  the  outer 
surface  while  the  core  is  still  wet,  caus¬ 
ing  the  pores  in  the  outer  fibres  to  close 
and  thus  interfering  w^ith  the  escape  of 
moisture  from  the  material.  Under  this 
condition  drying  cannot  be  hastened  to 
any  extent  without  causing  checking, 
warping  or  other  damaging  effects. 

1IK.\T  STM'PI.IKU  HY  PIPK  COILS 

In  the  National  Dry  Kiln  Company’s 
kilns,  a  typical  one  of  which  is  here  il¬ 
lustrated,  the  heating  is  effected  by  a 
system  of  vertical  or  horizontal  pipe 
coils  placed  immediately  beneath  .the 
lumber  trucks.  The  moistening  is  pro¬ 
vided  for  by  a  system  of  perforated 
steam  pipes  placed  just  above  the  heat¬ 
ing  pipes,  along  the  side  walls  or,  some¬ 
times,  at  the  top  of  the  kiln. 

In  these  kilns  no  fans  are  used  and 
the  circulation  obtained  is  a  purely 
gravity  one.  Fresh-air  doors  are  placed 
in  the  ends  of  the  kiln  below  the  heat¬ 
ing  pipes  and  these  doors  connect  with 
ducts  which  distribute  the  air  through¬ 
out  the  kiln.  The  entering  air,  after 
being  heated,  and  also  humidified  to  the 


desired  percentage,  passes  up  through 
the  courses  of  lumber,  becomes  saturated 
or  nearly  so,  and  drops  to  the  level  of 
the  flue  on  the  side  walls  whence  it  is 
exhausted  out  through  the  chimneys. 

IIKSIC.N  PKOVIDES  KOK  “UKYIXO  FKOM 
THE  inside’’ 

The  kilns  are  designed  on  the  basic 
principle  that  moisture  moves  away 
from  heat  and  not  towards  it.  Thus, 
when  straight  and  unrelieved  heat  is  ap¬ 
plied  to  wet  or  green  lumber,  this  com¬ 
pany  maintains  that  the  moisture  is 
driven  tow'ard  the  center  of  each  piece 
and  concentrates  in  a  location  where  it 
is  particularly  hard  to  remove.  There¬ 
fore,  the  kiln  has  been  arranged  to  “dry 
from  the  inside”  by  driving  the  moisture 
from  the  center  of  each  piece  toward 
the  outside  where  it  can  be  evaporated 
more  readily.  This  is  accomplished  via 
the  “Moistat”  system. 

If  we  accept  the  principle  that  mois¬ 
ture  always  travels  away  from  heat  and 
in  the  direction  of  cooler  temperature, 
then  it  is  not  difficult  to  understand  that, 
if  at  certain  times  in  the  drying  process, 
the  temperature  of  the  surface  of  the 
lumber  in  process  of  drying  is  suddenly 
reduced  to  a  point  considerably  lower 
than  that  of  the  interior,- then  the  mois¬ 
ture  in  the  interior  will  tend  to  flow 
toward  the  cooler  surface. 

The  Moistat  system  consists  of  a  series 
of  steam  immersions  followed  by  a  cor¬ 
responding  number  of  drying  periods, 
both  of  which  are  automatically  con¬ 
trolled.  The  effect  of  the  steam  immer¬ 
sions  is  to  heat  the  whole  lot  of  mate¬ 
rial  above  tlie  normal  temperature  of  the 
kiln,  this  superheating  being  accom¬ 
plished  by  the  latent  heat  in  the  steam 
used  for  humidifying  and  the  rapid  ab¬ 
sorption  of  this  heat  by  the  lumber. 

During  the  periods  of  steam  immer¬ 
sion,  the  lumber  takes  on  a  certain 
amount  of  moisture  which  is  deposited 
on  the  surface  fibres,  and  does  not  pene¬ 
trate  the  material  to  any  extent. 

The  deposit  of  moisture  on  the  sur¬ 
face,  far  from  being  detrimental,  on  the 
contrary,  is  of  considerable  advantage  in 
two  ways:  First,  it  keeps  the  surface  of 
the  lumber  soft,  and,  second,  the  re-evap¬ 
oration  of  this  moisture  during  the  sub¬ 
sequent  drying  period  takes  up  latent 
heat  and  assists  in  lowering  the  tempera¬ 
ture  of  the  outer  surface  so  that  the  in¬ 
terior  moisture  will  flow  toward  the 
surface. 

By  the  above-described  means  a  sub¬ 
stantial  difference  in  temperature  is  set 
up  between  the  inside  of  the  lumber  and 
the  outside,  with  the  inside  temperature 
higher.  Drying  cycles  are  continued 
only  so  long  as  the  lumber  continues  to 


give  up  moisture  freely;  just  as  soon  as 
there  is  a  lag  in  the  evaporation  from 
the  lumber,  another  steam  bath  is  staged, 
and  another  drying  period  is  put  into 
operation. 


Data  Developed  on  Variance 
of  Roof  and  Ground 
Temperatures 

To  settle  the  question  of  whether  the 
official  temperature  reports  given  out  by 
the  U.  S.  Weather  Bureau  actually  are 
the  conditions  under  which  the  average 
man  exists,  a  series  of  observations  of 
daily  temperatures  covering  a  period  of 
two  years  was  taken  at  Topeka,  Kan. 
Interesting  data  were  obtained  showing 
the  variation  between  temperatures 
taken  at  the  street  level,  and  those  re¬ 
corded  at  the  top  of  a  100-ft.  office  build¬ 
ing. 

B.  R.  Laskowski,  of  the  U.  S.  Weather 
Bureau,  Topeka,  writing  for  the  house 
organ  of  the  Taylor  Instrument  Co., 
Rochester,  N.  Y.,  presents  tables  indicat¬ 
ing  the  difference,  month  by  month 
during  the  year,  between  these  tw'o  tem¬ 
peratures.  From  these  tables  it  is  seen 
that  the  official  temperature  reports  in 
large  cities,  which  are  generally  made 
from  reading  on  roofs  of  high  buildings, 
do  not  tally  with  the  actual  temperature 
at  the  ground  level  where  the  majority 
of  people  live. 

Through  a  period  from  October,  1924, 
to  October,  1926,  these  tabulations  show 
that  the  lowest  minimum  temperature 
on  the  street  sometimes  differs  from  the 
lowest  minimum  temperature  taken  on 
the  roof  by  as  much  as  .5°  to  6°  F.  This 
variation  probably  is  due  to  the  more 
rapid  cooling-off  process  that  occurs  on 
the  ground  as  compared  to  that  at  mod¬ 
erate  heights.  It  will  be  particularly 
noticeable  on  a  hot,  midsummer  night 
when  the  humidity  is  high,  or  on  a  still, 
cold  night  when  the  ground  is  frozen. 
An  interesting  point  brought  out  here 
is  that  the  sharp  winter  winds  act  as 
an  agent  for  regulating  this  difference 
in  temperature,  since  the  ground  and 
higher  air  are  continually  blown  to¬ 
gether,  and  practically  blended  into  the 
same  temperature. 

In  order  to  have  reports  correspond 
more  closely  with  actual  ground-level 
temperatures  the  Weather  Bureau  is 
changing  the  position  of  thermometers 
in  large  cities  like  New  York  and 
Chicago,  by  placing  them  on  the  out¬ 
skirts  where  they  can  be  set  near  the 
ground. 
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American  Society  of  Heating  and 
Ventilating  Engineers 


Society  Co-Operating  in  Re¬ 
vision  of  Refrigeration 
Safety  Code 

At  the  request  of  the  American  En¬ 
gineering  Standards  Committee,  the 
Council,  at  a  recent  meeting,  appointed 
J.  I.  Lyle  and  Lee  Nusbaum  to  be  mem¬ 
bers  of  a  committee  on  the  revision  of 
the  Refrigeration  Safety  Code,  of  which 
F.  E.  Matthews  is  chairman. 


The  following  officers  were  unani¬ 
mously  elected  for  1927-28:  President,  J. 
J.  Kissick;  vice-president,  W.  Charles 
M.  Clarke;  secretary,  W.  C.  Kammerer, 
treasurer,  P.  R.  Adrianse.  Board  of 
governors:  R.  S.  Mayer,  E.  H.  Heinle 
and  T.  A.  Weager. 

Brief  papers  on  air  filtration  were 
presented  by  W.  G.  Franch  and  J.  L. 
Harphan. 


Cleveland  Chapter  Elects 
Officers 

At  the  May  meeting  of  the  Cleveland 
Chapter,  held  May  13,  President  J.  J. 
Kissick  reported  that  Senate  bill  No. 
255,  to  change  the  State  Building  Code, 
will  rest  until  the  General  Assembly 
next  meets.  The  president  was  author¬ 
ized  to  appoint  a  committee  to  study  the 
new  proposed  State  Piping  Code. 


Minnesota  Chapter  Elects 
Officers 

Following  a  golf  tournament  at  the 
Minneapolis  Country  Club,  the  local 
chapter  elected  the  following  officers  for 
the  ensuing  year:  Albert  Buenger, 
president:  D.  C.  Ruff,  vice-president,  and 
A.  J.  Hutch,  secretary-treasurer,  these 
with  R.  W.  Otto  and  D.  M.  Forfar  to 
constitute  the  board  of  governors. 


New  Kansas  City  Building 
Code  Adopts  Societies’ 
Standards 

In  a  building  code  recently  passed  by 
the  Kansas  City  Building  Council,  the 
following  clauses  appear: 

SECTION  30-11.  WAK.M-.\IR  Fl'UXACKS 

1.  When  a  warm-air  furnace  is  in¬ 
stalled  for  heating  to  comply  with  the 
requirement  of  Section  30-6  (70°)  it 
shall  be  capable  of  heating  the  occupied 
space  with  a  temperature  of  not  exceed¬ 
ing  175°  at  the  registers.  No  furnace 
air  supply  shall  be  taken  directly  from 
a  cellar.  When  a  gravity  warm-air  fur¬ 
nace  is  installed  to  comply  with  the 
requirements  of  Section  30-6  (70°  in 
zero  weather)  the  capacity  of  the  fur¬ 
nace,  the  warm-air  pipes,  stacks,  regis¬ 
ters,  and  return  ducts  shall  conform  to 
the  formulae  of  the  third  edition  (June 
1,  1924)  of  the  Standard  Code  of  the 
National  Warm-Air  Heating  &  Ventilat¬ 
ing  Association  in  connection  with  the 
addition  thereto  of  December  2,  1926. 

SECTION  30-13.  VENTILATING 

1.  All  rooms  or  buildings  in  which 
the  public  congregates  shall  be  provided 
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with  a  ventilating  system  that  shall 
effectively  protect  the  health  and  com¬ 
fort  of  the  public  and  employees. 

2.  Such  ventilating  systems  shall  be 
designed,  installed  and  operated  so  that 
the  results  as  indicated  by  tests  shall 
conform  to  standards  as  established  by 
the  American  Society  of  Heating  and 
Ventilating  Engineers’  Guide,  1925-1926 
Edition,  Part  Two,  Chapters  XV  and 
XVI. 


Organization  of  Canadian 
Plumbing  and  Heating 
Guild 

A  reorganization  of  the  Ontario  So¬ 
ciety  of  Domestic  Sanitary  and  Heating 
Engineers  was  effected  at  an  important 
meeting,  held  in  Hamilton,  June  11, 
when  the  society  had  a  re-birth  under 
the  name  of  the  Canadian  Plumbing 
and  Heating  Guild.  A  business  adminis¬ 
trator  was  appointed,  this  office  going 
to  Louis  M.  Singer.  The  officers  are: 
President,  Roy  E.  Belyea;  vice-president, 
George  R.  Baker;  secretary -treasurer, 
Harry  Weinraub,  all  of  Toronto.  The 
new  organization  begins  its  activities 
with  a  membership  of  250. 

In  his  address  at  the  meeting.  Presi¬ 
dent  Roy  H.  Belyea  gave  some  indica¬ 
tion  of  the  causes  which  led  to  the 
reorganization  of  the  society  in  the 
statement  that: 

“At  the  sixteenth  annual  convention 
of  the  Ontario  Society,  Domestic  Sani¬ 
tary  and  Heating  Engineers,  held  on 
March  25,  1927,  at  the  city  of  Guelph, 
you  will  recall  the  condition  of  affairs 
that  existed  throughout  the  plumbing 
and  heating  industry  in  Ontario.  The 
situation  appeared  hopeless  and  it  was 
very  evident  that  some  drastic  changes 
would  have  to  be  made  at  once  in  the 
method  of  dealing  with  trade  problems 
and  of  governing  the  affairs  of  the  in¬ 
dustry. 

“Your  humble  servant,  although  not 
blind  to  the  almost  unsurmountable 
obstacles  which  presented  themselves, 
cheerfully  accepted  the  responsibility  of 
endeavoring  to  reorganize  the  society, 
realizing  that  he  had  in  the  vice-presi¬ 
dent,  George  Baker,  an  earnest  and 
sympathetic  colleague  and  in  the  sec¬ 
retary-treasurer,  Harry  Weinraub,  an 
assistant  who  deservedly  held  the  con¬ 
fidence  and  respect  of  all  who  knew 
him. 

“Acting  under  your  instructions,  we 
proceeded  on  the  lines  explained  to  and 
accepted  by  the  Guelph  convention,  in 
the  hope  that  we  might  succeed  in  defin¬ 
ing  the  proper  channels  of  trade  and 
securing  for  all  those  connected  with 
the  industry  a  fair  remuneration  for 
services  rendered,  and  for  the  general 
public  a  square  deal. 

“Without  fear  or  misgiving,  facing 
possible  defeat  and  certain  discourage¬ 
ment  and  the  spectre  of  the  alleged 
selfish  antagonisms  of  entrenched  in¬ 
terests,  we  applied  ourselves  to  the  task 


in  hand  with  all  the  energy  and  aggres¬ 
siveness  we  possessed,  giving  of  our 
time  and  effort  in  unstinted  measure  to 
accomplish  that  which  they  believed  to 
be,  beyond  peradventure  of  a  doubt,  the 
one  and  only  promising  solution  of  our 
trade  evils  in  a  fair,  honorable  and 
permanent  form.” 


Minneapolis  Heat  Regulator 
Company  Holds  Convention 

An  extensive  series  of  sales  confer¬ 
ences  and  meetings  was  held  June  13-24, 
at  the  home  office  of  the  Minneapolis 
Heat  Regulator  Co.,  Minneapolis,  coin¬ 
cident  with  the  convention  of  the 
National  Association  of  Master  Plumb¬ 
ers.  One  of  the  important  features  in 
the  sales  conference  was  a  discussion 
of  the  development  of  the  company’s 
program,  outlining  for  its  dealers  a 
new  and  well  defined  plan  to  assist 
them  in  building  volume  sales,  and  in 
overcoming  slack  seasons  in  the  heat¬ 
ing  and  plumbing  business.  This  dis¬ 
cussion  was  led  by  Chester  D.  Lyford, 
assistant  sales  manager. 

The  three  days  of  conferences  by 
road  salesmen  were  presided  over  by 
C  B.  Sweatt,  sales  manager  and  treas¬ 
urer  of  the  company.  Conferences  of 
branch  office  managers  and  distributors 
also  occupied  three  days,  during  w’hich 
the  company’s  advertising  and  sales 
plan  was  thoroughly  explained  and  dis¬ 
cussed. 

Branch  managers  who  attended  the 
conferences  included  Walter  H.  Wilson, 
vice-president.  New  York;  Arnold 
Michelson,  Philadelphia;  George  Kings- 
land,  Boston;  E.  B.  Evleth,  St.  Louis; 
Warren  Jennings,  Chicago;  William 
Arnoldy,  Milwaukee;  E.  H.  Wesnage, 
Minneapolis;  H.  C.  Jenkins,  Minne¬ 
apolis,  and  Ralph  Senderling,  Cleve¬ 
land. 

Attending  the  same  convention  of 
branch  managers  was  a  group  of  dis¬ 
tributors  which  was  started  on  the  new 
system  of  coverage  selling.  These  dis¬ 
tributors  were  C.  O.  Baring,  Minne¬ 
apolis  Heat  Regulator  Sales,  Inc.,  Hart¬ 
ford,  Conn.;  Kenneth  Sprague,  of  Frank 
Sprague,  Syracuse,  N.  Y. ;  F.  J.  Mc- 
Ternan,  Buffalo;  Walter  Fleming,  De¬ 
troit;  W.  R.  Judd  and  W.  W.  Judd, 
Cincinnati;  Arthur  Erickson,  of  Arthur 
F.  Erickson  Co.,  Portland,  Seattle,  and 
Los  Angeles. 

George  Enzinger,  of  the  Olson  & 
Snzinger  Advertising  Agency,  Milwau¬ 
kee,  addressed  the  various  meetings, 
giving  the  members  of  the  organization 
a  detailed  explanation  of  the  company’s 
advertising  plans  for  the  next  twelve 
months,  and  pointing  out  methods  by 
which  they  can  cash  in  on  this  method. 
All  visiting  members  of  the  organiza¬ 
tion  were  shown  through  the  company’s 
new  plant  which  was  opened  for  occu¬ 
pancy  on  June  G.  The  tower  of  the  new 
building  was  flood-lighted  during  the 
entire  period,  attracting  considerable 
attention. 


May  Oil'Burner  Dealers  in 
Annual  Convention 

May  oil-burner  dealers  gathered  at 
the  new  Southern  Hotel,  in  Baltimore, 
June  27-28,  for  a  convention  that 
marked  another  milestone  in  the 
growth  of  this  active  organization.  A 
feature  of  the  meeting  was  the  an¬ 
nouncement  of  a  new  model  Quiet  May, 
capable  of  heating  approximately  600 
sq.  ft.  of  steam  radiation,  and  selling 
for  $375. 

The  two  days  of  the  convention  were 
occupied  with  interesting  and  informa¬ 
tive  addresses  and  discussions  of  retail 
financing,  advertising,  selling,  sales  en¬ 
gineering,  and  dealer  business  organ¬ 
ization.  The  convention  program  was 
featured  by  addresses  from  Homer  R. 
Linn,  American  Radiator  Company; 
Charles  Wadsworth,  Barton,  Durstine 
and  Osborn;  R.  W.  Burman,  Commer¬ 
cial  Credit  Company;  Rufus  Rickhart, 
Oil  Heating  Institute;  A.  P.  Mudgett, 
Honeywell  Heating  Specialties  Com¬ 
pany;  E.  M.  Fleischmann,  president, 
and  A.  J.  Fleischmann,  treasurer.  May 
Oil  Burner  Corporation. 

On  Monday,  June  27,  the  delegates 
were  divided  into  groups,  and  shown 
the  workings  of  the  laboratory,  and 
testing  and  assembling  of  the  Quiet 
May  burner.  Then  followed  an  interest¬ 
ing  program,  and  the  presentation  of 
prizes  to  the  winners  of  the  pre-conven¬ 
tion  sales  contest.  Long  Island  Engi¬ 
neering  Corp.,  Elmhurst,  L.  I.,  N.  Y., 
sold  the  greatest  number  of  burners 
during  the  contest,  and  was  presented 
with  a  handsome  silver  loving-cup. 
Fred  Heuberger,  retail  salesman  for 
H.  Lieblich  and  Co.,  New  York,  was 
awarded  a  gold  watch  for  selling  the 
largest  number  of  burners. 


New  Edition  of  Standard 
Furnace  Code 

Important  changes  mark  the  fourth 
edition  of  the  Standard  Furnace  Code, 
which  is  now  ready  for  distribution  by 
the  National  Warm-Air  Heating  and 
Ventilating  Association.  The  previous 
edition  has  been  in  force  since  1924, 
and  the  many  advances  in  the  tech¬ 
nique  of  warm-air  heating,  together 
with  refinement  in  empirical  formulae, 
have  necessitated  the  revision. 

Elaboration  of  the  method  for  de¬ 
termining  sizes  of  warm-air  pipes,  wall 
stacks  and  furnaces  constitutes  the 
principal  change.  Instead  of  working 
with  a  single  factor,  assuming  the  con¬ 
ventional  cheap  frame  construction,  the 
code  now  provides  a  table  giving  fac¬ 
tors  for  many  kinds  of  brick,  tile  and 
stucco  walls. 

The  new  furnace  rating  formula  is 
also  presented,  with  the  working-out 
of  a  concrete  example. 

Copies  of  the  code  are  available 
through  the  secretary  of  the  associa¬ 
tion,  Allan  W.  Williams,  Columbus,  O. 
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Business  of  Contracting 

Part  111 

A  GREAT  deal  may  be  accomplished  for  a  $50,000  brand  new  installation  and  being  placed  in  the  column  “Balance 
to  facilitate  the  computing  of  in  telling  John  Jones  that  you  will  re-  Unpaid,”  and  indicating  that  as  soon  as 
costs — and,  therefore,  profits — by  pair  his  cracked  boiler  section  for  $200.  the  contract  is  signed  there  is  an  asset 
handling  the  jobs  properly  when  they  It  is  quite  true  that  one  of  these  will  on  the  company’s  books  of  the  amount 
first  come  into  the  office.  In  regard  to  have  a  formal  contract,  with  various  of  the  contract.  This  asset  is  balanced 
this,  almost  every  shop  is  faced  with  stipulations  to  be  met,  and  probably  an  up  by  a  liability  on  the  company’s  part 
at  least  two — and  sometimes  three —  architect  and  possibly  an  engineer  to  be  to  supply  the  necessary  labor  and  ma- 
kinds  of  work.  First,  is  the  large  con-  pleased,  while  the  other  will  often  in-  terial  to  carry  out  the  contract, 
tract  which  may  take  weeks  or  months  volve  no  written  contract  at  all  or,  at  Under  the  first  posting  of  the  amount 
to  carry  out;  second,  is  the  small  job  most,  merely  a  “memo”  as  to  what  the  of  the  original  contract  will  appear, 
which  may  require  only  a  few  days  or  price  will  be  for  the  work  itemized,  from  time  to  time,  the  amounts  of  pay- 
a  week  to  complete;  and,  third,  is  the  Payments,  too,  are  likely  to  be  on  an  ments  made  against  the  total  amount 
sale  of  miscellaneous  material  made  entirely  different  basis  and  the  time  of  the  contract,  these  payments  being 

posted,  as  far  as  the  amounts  are  con¬ 
cerned,  in  the  column  marked  “Credits” 
and  deducted  from  the  amount  shown 
in  the  “Balance  Unpaid”  column,  on  the 
line  immediately  above,  and  a  new  bal¬ 
ance  placed  in  the  “Balance  Unpaid” 
column.  This  new  balance  will  indicate, 
in  each  case,  how  much  remains  unpaid 
on  the  contract  at  any  particular  time 
without  adding  up  a  lot  of  figures.  It 
is  the  same  scheme  followed  in  many 
savings  banks  of  carrying  out  a  balance 
after  each  deposit  or  withdrawal  so  that 
the  amount  remaining  on  the  account 
immediately  is  ascertainable. 

All  alterations,  from  the  original 
work  as  contracted  for,  are  also  posted 
Fig.  5.  This  Form  May  Be  Used  For  Recording  Contracts  in  order  according  to  date  and  the 

amounts  placed  in  the  column  marked 

from  time  to  time,  often  merely  as  a  during  which  the  work  is  being  carried  “Charges  and  Extras,”  if  the  cost  is  in¬ 
convenience  to  a  customer,  or  prospec-  on  will  vary  greatly.  creased,  or  in  the  column  marked  “Pay- 

tive  customer.  For  a  shop  doing  a  considerable  ments  and  Credits,”  if  the  owner  is 

When  a  shop  makes  a  specialty  of  amount  of  both  classes  of  work,  a  dual  entitled  to  a  reduction  for  the  change 
small  jobbing  and  does  not  attempt  to  system  is  advisable,  but  for  a  shop  do-  involved.  A  balance  also  is  placed  oppo- 
enter  into  major  contracting  work,  the  iug  practically  all  jobbing,  with  now  site  these  headings  so  that  the  contract 
first  class  of  work  need  not  be  consid-  and  then  an  occasional  contract,  or  for  condition  as  far  as  payments  are  af- 
ered,  and,  with  very  large  contractors,  u  shop  doing  a  great  deal  of  contracting,  fected  is  always  visible  at  a  single 
the  amount  of  material  sold  “over  the  with  only  an  infrequent  repair  job,  a  glauce. 

counter”  sometimes  may  be  eliminated,  single  system  is  better.  In  Fig.  6  a  partially-filled  out  sheet 

The  average  shop,  how'ever,  is  likely  to  In  Fig.  5  is  shown  a  typical. contract  is  shown  to  illustrate  how  simply  and 
have  all  three  kinds  of  work  to  deal  sheet  which  may  be  used  for  recording  plainly  this  system  works.  Here  is  in- 

with  and,  for  this  reason,  the  entire  contracts — or  contracts  and  jobbing,  dicated  a  contract  for  the  installation 

three  classes  of  business  will  be  con-  This  sheet  is  self-explanatory,  as  far  as  of  a  steam  heating  system  for  John 

sidered.  headings  are  concerned.  The  way  it  is  Smith,  for  which  the  contract  price  was 

For  large  contracts  a  book  entitled  used  is  to  post  the  amount  of  the  orig-  $1500,  and  a  payment  of  $500  was  made 
“Record  of  Contracts”  should  be  car-  ioal  contract  opposite  the  printed  de-  on  account  after  the  work  was  partially 
ried;  this  book  has  entered  in  it  a  full  scription  on  the  first  line,  this  amount  completed.  Then  follows  a  change  in- 
and  complete  record  of  all  contracts, 
each  contract  being  listed  as  soon  as 
signed,  and  being  given  a  number  in 
the  order  in  which  the  contracts  are 
taken.  That  is  to  say,  the  first  contract 
signed  would  be  No.  1,  and  the  second 
contract  signed  would  be  No.  2,  and  so 
on,  for  all  contracts. 

Now,  what  determines  a  contract  as 
distinguished  from  jobbing?  Actually 
there  is  nothing 'to  differentiate  between 
a  contract  and  a  job  for  which  a  fixed 
price  has  -been  set  before  undertaking. 

One  is  a  contract  just  as  much  as  the 
other.  For  this  reason  some  firms  run 
their  jobbing  work  and  their  contracts 
on  the  same  records  and  feel  that  their 
clerical  work  is  simplified  by  such  pro¬ 
cedure.  Other  firms  maintain  that  there 
is  a  radical  difference  in  the  classes  of 

work  involved  in  taking  on  a  contract  Fig.  6.  Simplicity  Characterize,  the  U.e  of  Thi.  Contract  Form 
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Fig.  7.  This  Form  May  Be  Printed  on  Reverse  Side  of  Contract  Form  (Fig.  5) 
and  Used  to  Record  Authorized  Changes 


volving  the  omission  of  two  radiators 
which  entitled  the  owner  to  a  credit  of 
$!).5  and  which  is  shown  just  the  same 
as  a  payment  on  account.  Then  another 
payment  of  $500  is  recorded  and  an 
extra  charge  for  the  substitution  of 
packless  valves  on  '  the  radiators, 
amounting  to  $55.50.  After  adding  this 
to  the  balance  unpaid  on  the  contract, 
the  state  of  the  account  is  obtainable 
at  once  by  glancing  at  the  “Balance 
I’lipaid”  remaining.  Of  course,  further 
payments,  credits  or  extras  would  be 
added  as  they  occur  until  the  entire 
"Balance  Unpaid”  is  wiped  out. 

Sometimes  all  the  credits  are  num¬ 
bered  in  one  series  and  the  extra  charges 
in  another;  in  this  case  the  first  credit 
would  be  designated  as  “Credit  No.  1” 
and  the  first  extra  as  “Extra  No.  1.”  If 
both  credits  and  extras  are  numbered 


alw’ays  should  be  kept  in  a  separate 
book  or  file.  There  is  a  marked  differ¬ 
ence  between  the  class  of  income  re¬ 
ceived  from  such  sources  and  that  from 
contracts  or  jobbing  work.  This  is  be¬ 
cause  of  the  fact  that  there  is  no  ele¬ 
ment  of  labor  involved  and  little,  if  any, 
hazard  or  contingency  concerned.  The 
price  of  the  article  so  sold  is  determined 
from  the  cost,  and  the  cost  is  known 
before  sale  with  absolute  exactness — 
that  is,  if  a  proper  cost  system  is  being 
operated.  For  this  reason  the  labor 
contingency  does  not  enter  into  the 
transaction  and  the  future  purchase  of 
material  to  satisfy  a  contract  obligation 
does  not  exist.  Moreover,  such  sales 
generally  are  of  small  amounts,  but  in 
considerable  frequency,  so  that  to  treat 
them  as  contracts  or  jobbing  not  only 
is  incorrect  but  also  involves  the  use  of 


Fig.  8.  Entering  Every  Sale  on  This  Record  Stops  Little  Leaks  That  Might 

Ruin  a  Business 


ill  one  series,  the  first  credit  would  be 
(ifsignated  as  “Extra  No.  1 — Credit”  and 
tlie  second  extra  would  then  be  “Extra 
Xo.  2 — Charge,”  etc. 

It  is  most  advisable  to  give  full  de¬ 
tails  of  all  changes  in  the  original  con¬ 
tract  to  avoid  disputes  later,  and  for  this 
purpose  the  reverse  side  of  the  sheet 
may  be  used.  Here  should  be  noted  the 
(late  the  change  is  authorized,  of  just 
"  hat  the  change  consisted,  and  the 
amount  charged  or  credited  for  same. 
U  the  sheet  is  ruled,  somewhat  accord¬ 
ing  to  the  scheme  shown  in  Fig.  7,  it 
'vill  be  found  to  suit  the  purpose  quite 
veil. 

Where  a  separate  system  is  run  for 
small  jobbing  the  sheets  may  follow  the 
same  scheme,  except  that  the  title  should 
he  changed  to  “Job,”  instead  of  “Con¬ 
tract,”  and  another  color  of  paper  to 
distinguish  more  readily  between  the 
two  classes  of  work  is  a  good  idea. 

Odds  and  ends  sold  “over  the  counter” 


a  considerable  amount  of  unnecessary 
stationery  as  well. 

Such  sales  are  best  handled  by  means 
of  a  sales  record,  or  day  book,  in  which 
a  sheet  is  allowed  for  each  day  and  all 
the  sales  for  that  day  are  posted  thereon. 
In  Fig.  8  is  given  a  typical  ruling  for 
a  daily  sales  record,  covering  small  mis¬ 
cellaneous  items  sold  without  labor  of 
any  kind  entering  the  transaction.  In 
the  first  column  is  placed  the  purchaser’s 
name,  unless  it  is  a  cash  transaction 
which  is  paid  in  full  at  the  time  of  pur¬ 
chase.  In  this  case  the  word  “cash”  is 
simply  written  in,  instead  of  the  name 
of  the  purchaser. 

In  the  second  column  is  placed  a  de¬ 
scription  of  the  goods  sold,  w'ith  the 
size  or  other  designating  notation,  and 
in  the  next  column  is  recorded  the 
quantity  and  the  unit  price  of  the  ar¬ 
ticle;  multiplication  of  the  quantity  and 
the  unit  price  will  produce  the  amount 
of  the  purchase  which  is  placed  in  the 


next  column  marked  “Amount.”  With 
a  single  purchase  the  “Amount”  would 
be  carried  over  in  the  last  column 
marked  “total,”  while,  if  several  ar¬ 
ticles  were  purchased,  the  amounts  for 
the  individual  articles  would  be  added 
up  and  the  sum  placed  in  the  “total" 
column. 

7’/ie  next  article  iciU  take  up  the 
application  of  the  forms  illustrated  so 
as  to  secure  intelligent  information 
from  them  in  a  way  to  be  of  value. 


T.  E.  B.’s  Model  Heating  and 
Plumbing  Store 

More  than  5,000  members,  delegates 
and  visitors  attending  the  annual  con¬ 
vention  of  the  National  Association  of 
Master  Plumbers  in  Minneapolis,  June 
21  to  25,  visited  the  T.E.B.  model  heat¬ 
ing  and  plumbing  store  at  the  Minne¬ 
apolis  Auditorium.  As  a  result  of  the 
exhibit,  heating  contractors  and  master 
plumbers  came  away  from  the  conven¬ 
tion  with  the  very  latest  ideas  in  store 
and  salesroom  planning.  The  exhibit 
was  75  ft.  long  and  25  ft.  wide  and  was 
the  most  complete  of  its  kind  ever  ar¬ 
ranged. 

The  two  display  windows  were  actual 
size  and  were  trimmed  and  redecorated 
every  day  of  the  convention.  Window 
trimmers  demonstrated  how  show  win¬ 
dows  easily  can  be  prepared  at  low  cost. 

Seats  were  provided  in  front  of  the 
windows  for  the  use  of  the  members 
and  visitors.  That  the  exhibit  will  be 
productive  of  results  w’as  evidenced  by 
the  fact  that  over  1,000  visitors  signed 
cards  in  order  to  receive  a  booklet  of 
diagrams  and  sketches  showing  the  lay¬ 
out  of  the  model  store  and  the  arrange¬ 
ment  of  the  equipment. 

Lighting  fixtures  and  display  material 
were  used  to  show  how  attractive  and 
appealing  a  display  window  can  be  made 
with  very  little  expense. 

This  store  embodied  the  results  of 
seven  years’  experience  in  store  plan¬ 
ning  and  window  display,  and  only  up- 
to-date  ideas  in  salesroom  arrangement 
were  shown. 

The  exhibit  included  only  equipment 
suitable  for  the  retail  branches  of  the 
heating  and  plumbing  industries.  The 
private  office  included  two  desks,  one  for 
general  use  and  one  for  estimating  use, 
with  chairs,  a  metal  case  for  stationery 
and  other  office  supplies,  and  a  clothes 
cabinet.  The  general  office  included  two 
desks,  one  for  bookkeeping  use  and  one 
typewriter  desk,  with  chairs,  a  metal 
safe  cabinet,  a  cash  register,  billing  ma¬ 
chine  and  other  general  office  equip¬ 
ment. 

In  the  shop  in  the  rear  of  the  store 
were  the  latest  designs  of  storage  bins, 
pipe  racks,  work  benches  and  other  shop 
equipment.  A  toilet  room  for  workmen 
was  provided  with  lockers  for  the  work¬ 
men’s  clothes. 

A  booklet  has  been  prepared  illustrat¬ 
ing  and  describing  the  model  store.  A 
copy  may  be  had  by  addressing  the 
Trade  Extension  Bureau  at  Evansville, 
Ind. 
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Simplifying  Forced  Hot  Water  Systems 
with  Equiflo  Valves 


The  trend  towards  standardization 
and  simplicity  in  heating  work  is  exem¬ 
plified  in  the  development  of  the  Equiflo 
valve,  manufactured  by  the  Grinnell  Co., 
Providence,  R.  I.,  to  save  labor  and  ex¬ 
pense  in  the  design  and  installation  of 
forced-circulation  water  heating  sys¬ 
tems.  Such  items  as  the  changes  found 
necessary  during  construction,  the  vary¬ 
ing  resistances  due  to  changes  in  water 
temperature,  and  much  of  the  figuring 
involved  in  the  original  calculations, 
may  be  reduced  materially,  it  is  stated, 
where  Equiflo  valves  are  installed. 

The  basic  principle  upon  which  the 
valve  is  designed  is  the  separate  flow¬ 
controlling  sleeve  which  is  inserted  in 
the  valve  after  the  piping  system  is 
completed  and  even  the  valve  body  it¬ 
self  installed.  The  required  resistance 
for  the  sleeves  or  tubes  is  proportioned 
by  the  manufacturers  from  calcula¬ 
tions  made  from  plans  showing,  not 
the  way  it  was  intended  to  install  the 
w'ork,  but  how  the  work  actually  was 
put  in.  For  this  purpose  the  contractor 
forwards  a  set  of  corrected  prints  to 
the  manufacturer  as  soon  as  the  piping 
is  completed  and  the  valve  bodies  are 
in  place:  from  this  plan  the  proper  size 
sleeves  are  calculated  and  the  plan  is 
returned  to  the  contractor  with  every 
radiator  numbered.  A  shipment  of 
sleeves  follow's,  every  one  of  which  is 
numbered  to  correspond  with  the  par¬ 
ticular  radiator  designation  cal’ed  for 
on  the  plan. 

The  contractor  then  removes  the  bon¬ 
nets  of  the  various  radiator  valves, 
drops  in  the  sleeve  with  the  correspond¬ 
ing  number,  screws  back  the  bonnet 
and  the  whole  system  is  ready  for  oper¬ 
ation. 

Having  arranged  matters  for  the  con¬ 
tractor’s  benefit,  the  manufacturers  have 


not  forgotten  the  designer  of  forced  hot 
water  systems;  on  the  contrary,  they 
have  gone  to  the  extent  of  preparing 
tables  resembling  those  used  for  steam 
pipe  sizing  and  the  work  of  laying  out 
a  forced  hot  water  system  may  now 
compare  favorably  with  that  of  a  steam 
system.  These  tables  are  arranged  for 
20"  and  30°  F.  drop  in  the  radiators 
and  for  runs  ranging  from  200  ft.  to 
3000  ft. 

The  additional  cost  of  these  special 
valves  over  ordinary  radiator  valves,  it 
is  stated,  is  usually  more  than  offset  by 
the  economy  of  the  piping  arrangement. 

Like  most  pipe-sizing  tables,  these 
tables  are  for  straight  pipe  and  a  suit¬ 
able  allowance  for  fittings  must  be 
made.  The  manufacturers  suggest  that 
the  total  length  of  run  be  measured  off 
of  the  plans  and  the  average  size  of 
pipe  be  estimated  or  assumed.  Then 
count  the  number  of  elbows,  offsets, 
tees,  etc.,  in  the  length  of  the  circuit 
and  multiply  the  number  of  such  turns 
by  twice  the  diameter  of  the  assumed 
average  size  of  pipe.  For  instance,  wnth 
a  system  in  which  the  midway  size  of 
pipe  was,  say,  3  in.,  with  50  elbow’s,  the 
amount  to  be  added  to  the  length  of 
run  shown  by  the  straight  pipe  would 
be  50x3x2  or  300  ft. 

With  the  total  length  of  run,  plus  the 
allow’ance  for  fittings,  it  is  only  neces¬ 
sary  to  take  from  the  table  the  size  of 
pipe  required  for  the  amount  of  radia¬ 
tion  being  handled  and  the  temperature 
drop  through  the  radiator  allowable. 

Pump  heads  are  likewise  included  in 
the  pipe-sizing  tab’es  so  that  the  theo¬ 
retical  head  on  the  pump  is  at  once 
obtained  direct  from  the  table.  The 
manufacturers  recommend  that  about 
25%  be  added  to  the  head  so  obtained 
in  order  to  get  a  correct  pump  rating. 


In  connecting  up  the  mains  for  each 
building  it  is  stated  that  the  mains 
should  be  arranged  in  reverse  connec¬ 
tion,  so  that  the  nearest  radiator  on  the 
supply  is  the  farthest  radiator  on  the 
return  and  vice  versa.  Where  two  boil¬ 
ers  are  installed  the  supply  and  return 
connections  also  are  reversed  to  avoid 
short-circuiting  the  near  boiler. 

Combined  with  the  pipe-sizing  tables 
are  other  schedules  show’ing  the  proper 
size  of  expansion  tanks,  the  connections 
for  same,  as  well  as  pump  ratings  and 
typical  piping  diagrams  for  both  pumps 
and  boilers.  Every  indication  would 
point  to  the  design  of  forced  hot  w’ater 
systems  now’  requiring  no  more  calcula¬ 
tion  than  ordinary  steam  systems,  and 
the  manufacturer  guarantees  a  balanced 
circulation  where  the  suggestions  above 
outlined  are  carried  out. 


ST.x.xDAHns  OB'  TiiE  Hydkaui.ic  Socib:ty 
has  been  issued  in  a  fourth  edition, 
comprising  80  pages,  8VL»  in.  x  11  in.  in 
size,  which  compares  with  a  19-page 
booklet,  6  in.  x  9  in.,  published  in  1921 
as  the  first  edition. 

The  new  edition  is  profusely  illus¬ 
trated  with  charts,  tables,  drawings  and 
halftones  of  pumps  and  pump  parts. 

It  contains  sections  on  definitions  and 
values;  extracts  from  pump  test  codes; 
a  revised  pump  classification;  descrip¬ 
tion  of  types,  parts  and  definitions  per¬ 
taining  to  the  sevei’al  classes  of  pumps 
(reciprocating  displacement,  rotary  dis¬ 
placement,  centrifugal  and  deep  well); 
instructions  for  installing  and  operating 
each  type;  a  recommended  contract  form 
for  use  in  the  pump  industry;  data, 
tables,  curves  and  formula,  including 
pipe  friction  data  for  both  water  and 
oil,  and  a  comprehensive  list  of  ma¬ 
terials  recommended  for  pumping  dif¬ 
ferent  liquids. 

Published  at  the  society’s  head¬ 
quarters,  90  West  St.,  New  York,  C.  H. 
Rohrbach,  secretary.  Price  50  cents. 


GRINNELL  E^l  FLO  VALVES 


Usual  Design  of  Riser  Piping  to  Balance  Circulation  in 
Forc^  Circulation  Water  Heating  Systems 


Piping  Arrangement  Possible  When  Grinnell  Equiflo 
Valves  Are  Used,  with  Three  Risers  in  Place  of  Six 
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Correspondence 

Conducted  by  T.  W,  Reynolds 


Sizing  Vacuum  Heating 
Systems 

Ei»iT(tu  Hkatxng  AM)  Ventilating  Mag¬ 
azine: 

I  am  a  subscriber  to  your  magazine 
and  would  like  to  have  you  send  me 
some  accurate  data  for  sizing  of  supply 
mains,  main  supply  riser,  supply  and 
return  risers  and  return  mains  for  over¬ 
head  or  down-feed  systems  with  a 
vacuum  pump. 

I  know  that  the  sizes  should  be  ap¬ 
proximately  the  same  as  for  an  up-feed 
system,  but  I  believe  that  we  could  use 
smaller  sizes  on  a  down-feed  system. 

Lawkence  M.  Takky. 
Kansas  City,  Mo. 

.Most  approved  methods  of  sizing  pipes 
for  steam  heating  of  any  kind  are  based 
on  drop  in  pressure  and  not  on  the  maxi¬ 
mum  amount  of  radiation  that  a  pipe 
of  given  size  will  carry,  regardless  of 
everything  else.  In  other  words,  every 
heating  system  operated  by  steam  has 
certain  limitations  which  must  be  con¬ 
formed  to  in  order  to  produce  a  properly- 
functioning  apparatus,  and  these  limita¬ 
tions  are  different  in  almost  every  job, 
as  well  as  in  almost  every  type  of  sys¬ 
tem. 

For  instance,  in  a  vacuum  system  ( in 
which  our  correspondent  seems  particu¬ 
larly  interested)  if  the  length  of  run 
from  the  boiler  to  the  farthest  radiator 
is  100  ft.,  then  a  certain  size  of  pipe 
would  be  used;  while,  if  the  length  of 
run  were  200  ft.,  then  a  larger  size  of 
pipe  might  be  necessary.  This  follows 
out  all  through  the  sizing  of  steam  pip¬ 
ing  and,  as  a  general  rule,  it  may  be 
said  that  as  the  length  of  run  is  ex¬ 
tended  the  size  of  the  pipe  will  increase. 

The  reason  for  this  is  that  economical 
design  demands  that  the  maximum 
allowable  drop  be  utilized  in  order  to 
keep  the  pipe  sizes  down  as  small  as 
possible.  And  when  we  say,  as  small 
as  possible,  we  mean  as  small  as  satis¬ 
factory  operation  will  permit.  The  drop 
in  pressure  is  caused  by  the  friction  re¬ 
sulting  from  the  steam  rubbing  against 
the  surface  of  the  pipe  as  it  passes  along, 
and  for  this  reason,  the  longer  the  pipe, 
the  greater  the  drop,  all  other  condi¬ 
tions  being  equal. 

In  the  Standard  Data  Sheets  pub¬ 
lished  by  The  Heating  and  Ventilating 
M.uiAziNE.  Nos.  128-A,  128-B,  128-C  and 
128-D,  are  given  tables  for  various  drops 
for  various  lengths  of  run  and  it  must 
be  remembered  that  these  drops  are  for 
straight  pipe  and  do  not  include  fric¬ 
tion  caused  by  fittings,  valves,  etc.; 
therefore,  if  a  table  is  used  for,  say, 
Vi  11).  drop,  the  actual  drop  will  be  Vi  lb- 
for  the  straight  pipe,  plus  whatever  the 
additional  may  be  that  is  caused  by  the 

I 


fittings.  Experience  has  shown  that  for 
ordinary  work  the  fittings  will  about 
double  the  drop  obtained  in  the  straight 
pipe. 

So  when  the  lb.  table  is  used,  the 
actual  drop  w’ill  be  in  the  neighborhood 
of  1  lb.  Conversely,  if  a  ^  lb.  drop  is 
the  total  drop  permissible,  then  the 
lb.  table  should  be  used,  as  the  V*  Ib. 
drop  in  the  pipe,  plus  another  V4  lb.  for 
the  fittings,  will  equal  the  V2  lb-  allow¬ 
able. 

Now  in  figuring  the  length  of  run,  all 
the  run  from  the  boiler  to  the  farthest 
radiator  is  considered.  That  is  to  say, 
the  riser  is  included  in  this  total  length. 
When  using  a  table  based  on  the  total 
run,  all  pipes  must  be  sized  from  this 
table  in  order  to  have  each  section  of 
the  line  produce  its  fair  proportion  of 
drop  and  no  more.  To  put  it  more  con¬ 
cretely,  if  a  400  ft.  table  is  being  used, 
all  pipes  must  be  sized  from  this  table 
so  that  each  100  ft.  of  run  will  produce 
a  quarter  of  the  entire  drop,  w'hile  if 
a  1000  ft.  run  table  is  being  used,  all 
pipes  must  be  sized  from  this  1000  ft. 
basis  so  that  each  100  ft.  will  produce 
1/10  of  the  entire  drop.  The  minute 
some  other  size  not  in  accordance  with 
the  table  is  introduced,  the  drop  will 
change  and  the  whole  system  may  suffer. 

From  the  above  it  will  be  seen  that 
a  riser  cannot  consistently  be  sized  any 
differently  from  the  main  if  the  propor¬ 
tion  of  drop  that  should  occur  in  the 
riser  is  to  be  maintained.  If  the  riser 
is  made  larger,  then  it  is  oversized  be¬ 
cause  the  size  given  in  the  table  would 
satisfactorily  serve,  while  if  the  riser 
is  made  smaller  than  the  table  size  then 
the  drop  in  the  riser  will  be  excessive 
and  the  farthest  radiator  may  fail  to 
receive  its  proper  supply  of  steam. 

The  only  time  when  this  rule  may  be 
modified  is  in  cases  of  long  and  short 
runs  w'here  the  long  run  is  sized,  as 
explained  above,  and  the  short  run  is 
sized  to  produce  the  same  drop  between 
the  last  radiator  on  the  short  run  and 
the  boiler  as  between  the  last  radiator 
on  the  long  run  and  the  boiler.  For 
example:  Assume  a  boiler  with  two 
main  branches,  each  branch  carrying 
the  same  amount  of  radiation  but  one 
branch  showing  a  run  of  400  ft.  from 
the  farthest  radiator  to  the  boiler  and 
the  other  branch  showing  a  run  of  only 
200  ft.  for  the  same  condition.  If  we 
assume  that  a  total  drop  of  1  lb.  is  per¬ 
missible  for  this  particular  case,  then 
the  'Vi  lb.  table  for  straight  pipe  would 
be  used  and  the  long  run  would  be  sized 
on  the  basis  of  400  ft.  run,  while  the 
short  run  would  use  the  same  table  but 
with  radiation  and  pipe  sizes  based  on 
200  ft.  run. 

Provided  the  risers  are  sized  by  the 
same  schedule  as  the  main  to  which 
they  are  connected,  then  the  drop  be¬ 


tween  the  boiler  and  the  farthest  radi¬ 
ators  on  both  the  long  run  and  the  short 
run  will  be  the  same,  or  1  lb. 

There  is  no  doubt  that  a  down-feed 
riser  will  carry  satisfactorily  more  radi¬ 
ation  than  an  up-feed  one  and  tables 
give  an  increase  of  20%  to  65%  in  allow¬ 
able  capacity  when  down-feed  is  used 
over  the  normal  up-feed  rating.  The 
greatest  increase  in  capacity  occurs  on 
the  smaller  pipe  sizes  and  a  lesser  in¬ 
crease  is  shown  for  sizes  around  2  in. 
while  for  3^  in.  and  4  in.,  the  small¬ 
est  difference  is  indicated. 

One  matter  that  should  not  be  for¬ 
gotten  in  sizing  risers  for  a  down-feed 
system  is  to  increase  the  riser  one  pipe 
size  near  the  bottom  for  risers  of  mod¬ 
erate  height  and  two  pipe  sizes  for  risers 
of  eight  stories  or  over  so  as  to  take 
care  of  the  drip  coming  down  the  riser 
which  increases  as  the  bottom  of  the 
riser  is  approached. 


“The  Next  Size  Larger” 

Editou  Heating  and  Ventilating  Mag¬ 
azine: 

It  is  a  very  important  question  that 
is  asked  by  C.  E.  in  the  April  issue, 
“What  is  the  use  of  calculating  exact 
pipe  diameters  when  afterwards  we  can¬ 
not  get  pipes*  of  the  right  diameters?” 
Your  answer,  it  seems  to  me,  does  not 
give  full  value  to  the  earnestness  of  the 
question.  The  same  question  was  asked 
years  ago  in  Europe  and  the  correct 
answer  is  now  provided. 

Given  the  commercial  pipe  sizes,  it  is 
possible  to  calculate  an  installation  with 
absolute  correctness.  A  hot  water  sys¬ 
tem,  with  radiators  as  far  away  as  90 
to  100  meters,  beginning  to  circulate  at 
28°  or  30°  C.  is  not  an  exception.  Cir¬ 
culation  begins  in  each  radiator,  the 
one  nearest  the  boiler  and  the  most 
distant  ones,  at  the  same  time. 

It  is  a  mistake  to  say,  “Take  the  near¬ 
est  larger  diameter.”  Making  the  diam¬ 
eter  too  large  in  one  circuit  involves 
ipso  facto  that  of  another  circuit  which 
will  be  too  small. 

Each  circuit,  namely:  Boiler-pipeline- 
radiator-pipeline-boiler,  has  its  own 
pressure-head  that  is  used  in  full.  Only, 
when  the  calculated  pressure-head  is 
equal  to  the  actual  pressure-drop,  the 
radiators  will  give  the  right  amount  of 
heat.  And  only  when  this  is  the  case 
for  all  the  circuits  will  the  installation 
give  accurately  what  is  asked  of  it. 
When  one  of  the  circuits  gets  more 
water  or  steam  than  is  meant  for  it, 
another  one,  or  several  others,  will  get 
too  little. 

J.  Blans.jaan. 

Enschede,  Holland. 
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American  Oil  Burner  Association 


Next  Convention  to  Be  Held 
in  Chicago 

The  directors  of  the  American  Oil 
Burner  Association  met  at  the  Hotel 
Statler  in  Detroit,  July  12-13.  Chicago 
was  selected  as  the  convention  city  for 
1928,  and  the  Stevens  Hotel  chosen  for 
the  meetings  and  oil-burner  exposition, 
April  3-5. 

A  large  part  of  the  second  day  of  the 
meeting  was  devoted  to  a  discussion  of 
the  legal  report  of  the  patent  situation. 


Live  Issues  Facing  the  Oil- 
Bumer  Industry 

Settlement  of  patent  litigation  within 
the  industry  itself;  the  proposed  co¬ 
ordination  of  state  laws  and  regulations 
affecting  oil  heating  for  domestic  and 
industrial  purposes:  similar  standards 
of  installation  methods  in  all  commu¬ 
nities,  and  the  advertising  of  oil-heating 
devices  and  equipment  in  the  news¬ 
papers  of  cities  and  communities  on  a 
national  scale,  were  the  major  subjects 
discussed  at  the  quarterly  meeting  of 
the  board  of  directors  of  the  American 
Oil  Burner  Association,  held  July  13. 

Lionel  Jacobs,  president  of  the  associ¬ 
ation,  in  discussing  patents,  drew  at¬ 
tention  to  the  patent  difficulties  through 
which  other  major  industries  have 
passed,  and  the  necessity  for  settling 
disputes  about  patents  within  the  indus¬ 
try  itself,  thereby  avoiding  unnecessary 
expense  and  doubt  in  manufacturing. 
This  method  of  settlement,  he  pointed 
out,  would  be  of  substantial  benefit,  not 
only  to  the  industry  itself,  but  to  the 
users  of  oil-heating  equipment.  The  cost 
and  uncertainty  of  patent  disputes,  he 
stated,  has  not  only  held  back  many 
large  industries,  but  actually  has  fore¬ 
stalled  full  confidence  on  the  part  of  the 
public  in  the  industry  itself. 

In  discussing  the  desirability  and 
necessity  for  co-ordinated  and  uniform 
laws  and  regulations  governing  the  in¬ 
stallations  of  oil-heating  equipment. 
Rufus  Richart,  assistant  director  of  the 
Oil  Heating  Institute,  pointed  out  that 
the  uncertainty  and  variation  of  the 
rules  and  ordinances  in  different  States 
impose  production  problems  on  manu¬ 
facturers  which  unnecessarily  raise  the 
cost  of  oil-heating  equipment  to  home- 
owners.  If  the  laws  and  regulations 
affecting  the  installations  of  such  equip¬ 
ment  were  uniform,  he  stated,  the 
future  users  of  oil-heating  equipment 
would  benefit  most,  just  as  all  con¬ 
sumers  have  benefited  whenever  it  was 
possible  to  turn  out  standard  products 
for  the  largest  number  of  consumers. 

Regarding  the  standards  of  installa¬ 
tion  methods  of  oil-heating  equipment. 


it  was  the  opinion  of  the  meeting  that 
this  phase  of  the  industry  is  continually 
improving,  but  that  the  highest  quality 
of  service  in  this  connection  could  only 
be  obtained  by  the  whole-hearted  co¬ 
operation  of  manufacturers,  distributors, 
dealers  and  consumers. 

Following  the  meeting,  the  board  of 
counsellors  of  the  Oil  Heating  Institute 
approved  the  proposed  plan  for  exten¬ 
sive  advertising  in  local  newspapers 
throughout  the  country.  This  advertis¬ 
ing  will  be  in  addition  to  the  advertis¬ 
ing  which  the  Oil  Heating  Institute  is 
now  carrying  on  in  national  magazines. 
It  was  the  opinion  of  the  counsellors 
that,  however  effective  the  advertising 
in  the  national  magazines  may  be,  the 
fullest  opportunities  for  educating  the 
American  people  in  the  most  comfort¬ 
able  methods  of  home  heating  could  be 
obtained  only  through  advertising  in  the 
local  newspapers  in  which  each  com¬ 
munity  has  complete  confidence. 


Oil-Buming  Research  at  Johns 
Hopkins  for  the  Oil  Heating 
Institute 

Announcement  is  made  by  the  Oil 
Heating  Institute,  of  research  work  to 
be  conducted  during  the  summer  at 
Johns  Hopkins  University,  Baltimore. 

This  is  the  first  time  that  a  well-co¬ 
ordinated  investigation  into  the  air-fuel 
ratio,  shape  and  size  of  combustion 
chamber,  possible  draft  variations,  and 
methods  of  mixing  fuel  in  domestic  oil 
burners  has  been  planned  by  non-com¬ 
mercial  authorities. 

The  institute  plans  to  make  a  funda¬ 
mental  study  of  the  general  problem  of 
combustion  in  an  oil  flame.  The  influ¬ 
ence  of  all  the  possible  variations,  such 
as  type  of  fuel,  method  of  mixing,  air- 
fuel  ratio,  shape  and  size  of  combustion 
chamber  and  relative  heat  efficiencies 
will  be  studied.  Losses  due  to  incom¬ 
plete  combustion  will  be  carefully  tabu¬ 
lated  and  analyzed.  The  results  will  be 
used  by  oil-burner  manufacturers  who 
are  members  of  the  Oil  Heating  Insti¬ 
tute.  Accurate  knowledge  of  the  most 
efficient  grades  of  oil  fuel  will  be  con¬ 
veyed  to  approximately  half  a  million 
people  in  the  country  using  this  type 
of  domestic  heating. 

The  research  work  will  be  conducted 
by  Theodor  Theodorsen  of  the  Johns 
Hopkins  faculty.  Mr.  Theodorsen  is 
one  of  the  leading  authorities  in  the 
United  States  on  combustion  and  drafts. 
He  received  his  diploma  in  engineering 
f'om  the  Technical  University  of  Nor¬ 
way.  at  Trondhjem,  in  1922.  The  fol¬ 
lowing  year  he  had  a  fellowship  for 


research  at  that  university,  and  con¬ 
ducted  original  experiments  for.  the 
Norwegian  Government  in  the  field  of 
air,  steam  and  water  pressures. 


Committees  Appointed 
for  1927-8 

The  scope  of  association  activities  is 
revealed  in  the  following  list  of  com¬ 
mittee  appointments  for  the  present 
year: 

Executive  Committee:  Lionel  L. 
Jacobs,  Edwin  M.  Fleischmann,  Leod 
D.  Becker. 

Committee  of  Finance  and  Budgets: 
Walter  F.  Tant,  chairman. 

Committee  on  Research:  Marc  Resek, 
Arthur  H.  Senner,  H.  A.  Kunitz,  Harry 
F.  Tapp. 

Constitutional  Committee:  Edward 
P.  Bailey,  chairman. 

Committee  on  General  Trade  Prac¬ 
tices:  Edward  M.  Fleischmann,  chair¬ 
man. 

Membership  Committee:  George  P. 
Kittel,  chairman. 

Committee  on  Design  and  Installa¬ 
tion  Standards:  W.  M.  C.  Kimber, chair¬ 
man. 

Committee  on  Co-operation  With  Un¬ 
derwriters'  Laboratories:  L.  H.  Van 
Ness,  chairman. 

Committee  on  Electrical  Motor  Speci¬ 
fications:  Karl  B.  Seegal,  chairman. 

Committee  on  Patents:  C.  H.  Chal¬ 
mers,  chairman. 

Committee  on  Uniform  Ordinances: 
B.  F.  Geyer,  chairman. 

Committee  on  Uniform  Oil  Specifica¬ 
tions:  Harry  F.  Tapp,  chairman. 

Committee  on  Co-operation  With 
Heating  Industry:  P.  E.  Fansler,  chair¬ 
man,  Homer  R.  Linn,  Edwin  M.  Smith, 
George  Wright,  F.  W.  Hvoslef,  L.  B. 
Spafford,  John  H.  Mcllvaine,  R.  C.  Hay. 


Chicago  Oil  Burner  Associa* 
tion  Is  Incorporated 

Announcement  of  the  incorporation 
of  the  Chicago  Oil  Burner  Association, 
under  the  laws  of  the  State  of  Illinois, 
was  made  at  the  July  meeting,  held  at 
the  Allerton  Club.  Sixty-nine  members 
and  guests  were  present.  The  associa¬ 
tion  has  steadily  gained  in  strength, 
and  has  become  a  real  factor  in  stabiliz¬ 
ing  the  oil-burner  business  in  Chicago 
and  its  vicinity.  It  is  now  joining  with 
the  oil  and  garage  interests  in  the  pre¬ 
sentation  of  a  resolution  to  the  city 
council  and  authorities,  looking  toward 
a  more  satisfactory  code  and  a  fairer 
permit  rate. 

Chairman  Cress  of  the  publicity  com¬ 
mittee  spoke  on  the  new  billboard  ad¬ 
vertising  fund,  and  reported  a  highly 
successful  campaign  for  advertising  In 
the  forthcoming  association  booklet  and 
directory. 
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How  Not  to  Get  Results  in  a 
Heating  System 

The  president  of  a  large  instrument 
company  employed  a  plumbing  con¬ 
tractor  to  remove  a  direct  radiator  in¬ 
stallation  and  to  install  a  small  gravity 
indirect-heating  system. 

When  put  into  operation,  the  system 
save  but  fair  results,  although  the  cost 
was  much  greater  than  expected.  The 
factory  president  was  greatly  disap¬ 
pointed  with  the  general  plan  of  the 
apparatus,  especially  with  the  unneces¬ 
sary  length  in  the  air-ducts  and  the 
multiplicity  of  turns.  The  design  did 
not  display  the  directness  and  smooth¬ 
ness  to  which  he  was  accustomed  in  the 
design  of  his  own  product. 

A  consulting  engineer  was  called  in 
to  pass  upon  the  installation.  The  en¬ 
gineer  asked  who  did  the  planning  and 
whether  there  were  any  drawings  and 
specifications.  The  president,  although 
a  man  with  some  50  years  of  experience 
in  industrial  plants,  including  the  man¬ 
ufacture  of  delicate  instruments,  evinced 
some  surprise  at  the  thought  that  any 
particular  planning  or  engineering  was 
necessary  for  a  heating  system,  admit¬ 
ting  that  there  were  no  plans  or  specifi¬ 
cations.  and  that  the  mechanic  who  did 
the  work  was  a  plumber  and  not  a 
steamfitter. 

Who  did  the  planning? 

This  question  comes  up  so  frequently 
in  the  investigation  of  equipment  that 
does  not  function  properly,  that  it  has 
become  evident  that  effective  heating, 
ventilating,  and  air  conditioning  for 
plants  starts  with  the  manufacturer’s 
attitude  toward  the  planning. 

Important  questions  of  human  rela¬ 
tionships  are  involved.  Without  the 
right  mental  attitude  and  a  will  for  the 
best  results,  without  the  appreciation 
of  the  necessity  for  bringing  adequate 
knowledge  to  bear  on  the  problem,  fail¬ 
ure  is  likely  to  ensue. 

The  consulting  engineer’s  analysis  of 
the  situation  was  something  like  this: 

“Mr.  President,”  he  said,  “as  we  look 
at  this  piece  of  work,  it  is  clear  that 
it  is  a  good  mechanical  job.  The  work 
is  plumb  and  true,  the  curves  are  smooth 
and  easy,  the  joints  are  well  seamed 
and  tight,  the  safing  off  around  the 
radiators  is  well  done,  and  there  are 
tight  connections  to  air  intakes,  regis¬ 
ters.  steam  supply,  and  returns. 

“Rut,  isn’t  this,  Mr.  President,  about 
as  far  as  you  should  expect  a  mechanic 
to  go?  I  am  frank  to  say  that  I  am 
surprised  that  a  man  of  your  many 
years  of  experience  with  mechanics  and 
engineering  should  ever  expect  a  me¬ 
chanic,  or  even  a  contractor,  to  figure 
up,  lay  out,  and  install  a  complicated 
indirect-heating  apparatus  without  en¬ 
gineering  assistance.  In  all  of  your 
experience,  I  do  not  believe  you  ever 
started  to  manufacture  a  new  product 
by  taking  a  rough  sketch  to  one  of  your 
mechanics,  and  after  explaining  to  him 
that  you  wanted  it  made  just  so,  in 
perfect  mechanical  and  electrical  bal¬ 


ance,  graduated  to  a  certain  scale,  and 
so  forth,  that  then  you  expected  him 
to  produce  the  desired  results. 

“No,”  continued  the  engineer,  “your 
engineering  department  figures  a  design 
carefully,  then  your  drafting  depart¬ 
ment  makes  details  of  every  part,  even 
to  the  numbers  of  threads  for  every  nut 
and  screw.  Not  until  then,  Mr.  Presi¬ 
dent,  do  you  turn  the  job  over  to  your 
mechanics,  who  even  then,  if  not  espe¬ 
cially  trained  in  your  particular  shop, 
will  make  a  failure  of  your  new  instru¬ 
ments. 

“I  believe,  Mr.  President,  that  under 
the  circumstances  you  have  got  about 
as  much  as  you  should  have  expected.” 
— Pekrv  West  in  Factory. 


Gang  of  Ventilators  Serve 
Shut'ln  Building 

The  use  of  natural  currents  of  air 
to  provide  ventilation  through  the  me¬ 
dium  of  rotary-siphoning,  and  other 
types  of  ventilators,  has  much  to  com¬ 
mend  it  in  the  way  of  simplicity,  low 
first-cost  and  almost  zero  operating 
cost.  An  interesting  example  is  found 
in  a  battery  of  ventilators  on  the  station 
of  the  Kansas  Gas  and  Electric  Co., 
Wichita,  Kans.  This  building  is  sur¬ 
rounded  on  all  sides  by  other  and  higher 
buildings,  making  it  necessary  to  erect 
ventilators  on  long  extension-stacks  in 
order  that  they  might  function  properly. 


Ventilators  on  the  Kansas  Gsm  and 
Electric  Co.,  Wichita,  Kan.,  Carrying 
Escaping  Air  Above  the  Inner 
Court  of  the  Building  to  the 
Open  Air  Above 


The  Trend  Toward  Better 
Oil-Burner  Selling  Talk 

Two  exceptionally  fine  examples  of 
oil-burner  sales  literature  that  have 
been  received  from  prominent  manufac¬ 
turers  indicate  that  a  definite  trend 
toward  reasonable,  accurate,  and  yet 
forceful  sales  presentation  has  stepped 
in.  One  of  the  booklets  “How  To  Select 
An  Oil  Burner”  presents  the  story  from 
the  point  of  view  of  the  Gulf  Oil  Burner 
Co.,  Philadelphia,  and  the  other  “Shall 
I  Heat  My  Home  with  Oil  Fuel?”  rep¬ 
resents  the  view  of  the  Frank  A.  Holby 
Corp.,  New  York. 

It  might  be  said  that  each  of  these 
booklets  is  divided  into  two  parts.  The 
first  designed  to  sell  the  idea  of  the  use 
of  oil  fuel  and  the  second  calling  par¬ 
ticular  attention,  in  the  one  case,  to  the 
Grant  Gulf  burner  and,  in  the  second 
case,  to  the  Holby  equipment.  The  text 
of  both  is  notable  for  accuracy  of  state¬ 
ment  and  freedom  from  exaggeration, 
and  these  sections  properly  could  be 
used  as  advertising  matter  for  any  of 
the  better  class  of  oil  burners. 

In  the  Grant  Gulf  booklet,  the  appeal 
is  made  on  the  basis  of  the  solidarity 
of  the  interest  of  the  nationally-known 
Gulf  Refining  Company,  with  which  the 
Gulf  Oil  Burner  Company  is  associated. 
This  booklet  also  contains  a  brief,  yet 
comprehensive,  technical  story  of  the 
Grant  Gulf  burner.  The  background  of 
the  Holby  booklet  is  what  has  been 
termed  “Holby  Guaranteed  Oil  Heating.” 
The  burden  of  this  story  is  the  financial 
strength  and  engineering  ability  repre¬ 
sented  by  the  Frank  A.  Holby  Corpora¬ 
tion  and  a  determination  of  this  organ¬ 
ization  to  handle  each  individual  in¬ 
stallation  as  a  single  problem  and  un¬ 
qualifiedly  to  guarantee  its  successful 
operation. 

These  booklets  are  a  departure  from 
the  loose  sales  talk  that  characterized 
so  much  of  the  oil  burner  literature  of 
a  few  years  ago,  and  unquestionably 
consumer  sales  resistance  will  materi¬ 
ally  be  decreased  through  the  circula¬ 
tion  of  literature  of  this  kind. 


On.  Heating,  the  Modern  Miracle  of 
Comfort  is  the  title  of  one  of  the  first 
publications  issued  by  the  Oil  Heating 
Institute,  New  York.  Twenty-four  pages 
of  this  bulletin  are  devoted  to  data  on 
comparative  costs  of  coal  and  oil;  the 
safety  and  reliability  of  oil  burners; 
oil-fuel  supply  and  demand,  under  which 
is  quoted  a  report  of  the  U.  S.  Bureau 
of  Mines  showing  the  tremendous,  po¬ 
tential,  undeveloped  oil  area;  the  es¬ 
sential  points  in  selecting  oil-heating 
equipment;  and  a  section  answers  ques¬ 
tions  that  most  frequently  are  asked  on 
the  general  subject  of  domestic  heating 
with  oil.  The  last  thirty  pages  of  the 
book  are  devoted  to  advertisements  of 
oil-heating  equipment  made  by  manu¬ 
facturers  who  are  members  of  the  Oil 
Heating  Institute.  Size  5%  in.  by  8  in. 
Pp.  78. 
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Legal  Decisions 


Lessor’s  Duty  to  Repair 
Radiators  Under  Lease 
Provisions 

A  lease  of  an  apartment  contained  a 
provision  exempting  the  lessor  from 
liability  for  damages  resulting  from 
“leakage  of  Croton  or  other  water, 
steam,  or  gas,  from  or  into  any  part  of 
said  building,  or  from  any  other  cause 
in  any  event.”  It  contained  other  pro¬ 
visions  relieving  the  lessor  from  any 
responsibility  for  the  care,  maintenance, 
or  supervision  of  the  premises,  or  “of 
any  of  the  pipes,  fixtures,  appliances  or 
appurtenances  therein  contained.”  In 
an  action  by  the  tenant  for  damages 
caused  by  steam  escaping  from  the 
radiator  in  the  apartment,  the  New  York 
Supreme  Court,  Trial  Term,  New  York 
County,  said,  Kessler  v.  The  Ansonia, 
221  New  York  Supplement,  488,  that: 
“These  provisions  apparently  created  a 
limitation  on  the  liability  of  the  defend¬ 
ant  for  damages  resulting  from  escap¬ 
ing  steam.  In  construing  the  language 
of  similar  leases  the  courts  of  this  state 
have  held  that  exemption  from  liability 
applies  only  where  the  lessor  is  free 
from  affirmative  acts  of  negligence. 
E.  C.  Lewis  Co.  v.  Metropolitan  Realty 
Co.,  112  App.  Div.  383,  98  N.  Y.  S.  391, 
affirmed  189  N,  Y.  534;  Dreschler-Roth- 
berg  Co.  v.  Landeker  Co.,  140  N.  Y.  S. 
1025. 

“The  evidence  in  the  case  at  bar  is 
substantially  to  the  effect  that  plaintiff 
noticed  the  steam  escaping  for  some 
time  before  the  day  on  which  her  prop¬ 
erty  was  damaged,  and  that  she  notified 
defendant  on  several  occasions,  and, 
although  employees  of  defendant  at¬ 
tempted  to  remedy  the  condition  on  one 
occasion,  steam  continued  to  escape.  It 
cannot  be  urged,  in  the  light  of  the 
New  York  cases,  that  the  provisions  in 
the  lease  in  question  relieve  defendant 
from  the  obligation  to  inspect  the  steam 
system  over  which  plaintiff  had  no  con¬ 
trol  other  than  to  shut  off  or  diminish 
the  amount  of  steam  supplied  in  the 
radiators  in  her  own  apartment,  or  that 
defendant  was  under  a  duty — steam 
plant  being  under  the  defendant’s  con¬ 
trol — to  make  the  necessary  repairs. 

“In  the  case  of  Dreschler-Rothberg  Co. 
V.  Landeker,  supra,  the  learned  trial 
justice  says: 

“  ‘The  tenant  cannot  repair  the  parts 
of  the  building  in  the  landlord’s  control, 
and  it  was  obviously  the  intent  of  the 
parties  that  the  landlord  should  con¬ 
tinue  to  make  these  repairs.  If  he  is 
negligent  in  making  them  when  called 
to  his  attention,  the  lease  should  not  be 
interpreted  as  exempting  him  from 
liability.’ 

“Likewise,  in  the  instant  case,  the 
apparent  neglect  on  the  part  of  defend¬ 
ant  to  properly  repair  the  defective  con¬ 
dition  of  the  radiator  after  due  notice 


by  the  plaintiff  constituted  negligence 
for  which  the  defendant  is  liable.  The 
amount  of  the  damage  sustained  by  the 
plaintiff  was  not  contested  on  the  trial. 
No  proof  was  offered  by  the  defendant 
to  offset  the  evidence  propounded  by  the 
plaintiff.” 

Verdict  and  judgment  for  $5995  were 
rendered  for  the  plaintiff. 

Contract  for  Installation  of 
Heating  System  a  Construc¬ 
tion  Contract 

In  an  action  for  the  balance  due  under 
a  contract  for  the  furnishing  and  erec¬ 
tion  of  a  heating  system  in  a  new  build¬ 
ing,  it  appeared  that  the  contract,  which 
was  for  a  blower  system,  described 
specifically  the  kind  and  style  of  fan, 
motor,  pipe  coil  heater,  air  washer  with 
pump  and  motor,  reheater  coils,  con¬ 
densation  system,  duct  system  and 
steam  piping  to  be  used;  contained  the 
usual  clauses  found  in  building  con¬ 
tracts,  and  guaranteed  that  when  the 
system  as  installed  by  plaintiff  was  op¬ 
erated  in  accordance  with  its  instruc¬ 
tions,  and  the  heater  coils  furnished 
with  sufficient  steam  at  80  lbs.  pressure, 
the  average  temperature  in  the  offices 
would  be  not  less  than  70°  F.  and  in 
the  rest  of  the  factory  60°  F.  in  zero 
weather.  This  was  the  only  guarantee 
in  proposal  or  contract. 

The  defense  was  that  the  plaintiff 
knew  that  the  heating  plant  was  to  be 
erected  in  the  building  of  a  company 
engaged  in  the  business  of  manufactur¬ 
ing  high  class  woodwork,  victrola  cases, 
radio  cases,  fine  store  fixtures  and  high- 
class  interior  finish  for  buildings,  re¬ 
quiring  high-class  varnishing  and  polish, 
and  that  the  manufacturing  plant  was 
to  be  constructed  with  sufficient  provi¬ 
sion  for  protection  against  dust  and  dirt 
which  would  damage  their  products; 
that  the  plaintiff  has  designed  a  heating 
system  which  should  exclude  practically 
all  air  with  the  exception  of  that  which 
would  enter  the  plant  through  the  heat¬ 
ing  system;  and  that  the  plaintiff  had 
represented  to  the  manufacturing  firm 
and  to  the  defendant  which  was  con¬ 
structing  the  building,  that  the  system 
so  designed  to  be  installed  by  it  would 
furnish,  in  addition  to  heat,  washed  air 
for  ventilation,  and  that  this  washed 
air  would  provide  perfectly  clean  air  in 
winter  and  cool  fresh  air  in  summer, 
and  that  in  reliance  on  this  representa¬ 
tion  the  contract  had  been  entered  into, 
calling  for  the  air  washer  included  in 
the  plaintiff’s  proposal.  Affidavits  set 
forth  that  the  system  as  installed  did 
not  provide  clean  dry  air  but  contained 
such  an  amount  of  moisture  that  it 
damaged  the  fine  woodwork  manufac¬ 
tured  in  the  building,  and  caused  injury 


to  the  walls  of  the  building  because  of 
the  excessive  humidity,  resulting  in 
damage  to  the  manufacturing  company 
in  excess  of  the  balance  unpaid  on  the 
contract,  and  that  the  plant  could  not 
be  operated  so  as  to  furnish  the  re¬ 
quired  clean  dry  air  without  alterations 
costing  more  than  such  balance. 

The  Pennsylvania  Sales  Act,  and  the 
section  thereof  relating  to  warranties 
(providing  for  an  implied  warranty  of 
fitness  for  an  expressed  purpose)  was 
held  not  to  apply  to  the  contract,  which, 
it  was  held,  w'as  in  no  sense  a  contract 
of  sale  under  that  statute,  which  defines 
a  sale  of  goods  as  an  agreement  whereby 
the  seller  transfers  the  property  in 
goods  to  the  buyer  for  a  consideration 
called  the  price,  and  a  contract  to  sell 
goods  as  a  contract  whereby  the  seller 
agrees  to  transfer  the  property  in  goods 
to  the  buyer  for  a  consideration  called 
the  price.  The  contract  in  suit  was 
held  to  be  a  construction  contract.  “The 
transfer  of  property  in  the  fan,  motor, 
pipe  coil  heater,  air  washer,  reheater 
coils,  condensation  system,  duct  system 
and  steam  piping  was  but  incidental  to 
the  main  purpose,  which  was  the  furn¬ 
ishing  of  labor  and  the  assembly  of 
material  in  the  erection  and  construc¬ 
tion  of  a  heating  system.  It  would  be 
just  as  proper  to  call  a  contract  for  the 
construction  of  a  building  a  sale  of  the 
stone,  brick,  cement,  wood,  etc.,  which 
entered  into  the  erection  of  the  build¬ 
ing.  This  plaintiff  took  specified  ma¬ 
terials  and  apparatus,  manufactured 
and  supplied  by  various  dealers,  and 
by  assembling  them  and  connecting 
them  into  a  system  designed  by  the  en¬ 
gineers  constructed  a  new  and  different 
unit,  a  completed  heating  system.  The 
operation  was  one  of  building,  or  con¬ 
struction,  not  of  sale,  within  the  mean¬ 
ing  of  the  Sales  Act  aforesaid.  Where 
a  dealer  sells  a  machine  or  similar  ap¬ 
paratus  and  the  setting  up  or  installa¬ 
tion  is  but  incidental  to  the  sale,  as  in 
Farr  v.  Zeno,  81  Pa.  Superior  Ct.  509. 
(the  sale  and  installation  of  a  carbide 
generator),  the  Sales  Act  applies;  but 
where  as  here  the  contract  is  really  a 
building  or  construction  agreement,  and 
the  furnishing  of  material  and  appa¬ 
ratus  is  merely  an  incident  thereto,  the 
Sales  Act  has  no  application. 

“We  have  then  a  written  contract  for 
a  heating  system,  guaranteeing  the  tem¬ 
perature  which  it  will  maintain  under 
certain  conditions,  but  containing  no 
covenants,  representations,  or  warran¬ 
ties  as  to  the  humidity  of  the  air;  no 
allegation  that  any  such  representations 
were  omitted  from  the  contract  by  fraud, 
accident  or  mistake.  The  rule  applies 
that  the  written  agreement  must  be  held 
to  be  the  entire  contract  between  the 
parties,  since  the  subject  of  the  alleged 
oral  representations  would  naturally  and 
normally  be  included  within  the  terms 
of  the  heating  contract,  if  they  had  been 
intended  to  form  part  of  the  agreement 
betw'een  the  parties.” 

Judgment  for  defendant  was  reversed 
and  ordered  to  be  entered  for  plaintiff. 
York  Heating  Co.  v.  Flannery,  87  Pa. 
Superior  Ct.  21. 
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Master  Plumbers  Take  Stand  on 
Direct  Selling 


A  LARGE  volume  of  important  busi¬ 
ness  was  transacted;  relations 
between  manufacturer  and  re¬ 
tailer  were  cemented,  and  the  tie-in 
with  the  National  Trade  Extension 
Bureau  w'as  strengthened  at  the  annual 
convention  of  the  National  Association 
of  Master  Plumbers  in  Minneapolis, 
June  21-23.  Over  3000  were  in  attend¬ 
ance.  Unanimity  in  the  selection  of 
officers  was  evidenced  in  the  election  of 
Thomas  F.  Nolan,  Albany,  N.  Y.,  as 
president:  Jere  Sheehan,  Jr.,  St.  Louis, 
vice-president;  A.  C.  Eynon,  Canton,  O., 
treasurer,  by  a  single  ballot  which  the 
secretary  was  instructed  to  cast.  Mr. 
Nolan  immediately  appointed  Frank  E. 
Schimpf,  Albany,  as  national  secretary. 

.After  a  spirited  contest  between  ad¬ 
vocates  of  Memphis,  Atlantic  City  and 
Buffalo,  the  ultimate  decision  was  that 
Memphis  be  the  convention  city  for 
1928. 

The  convention  endorsed  the  National 
Trade  Extension  Bureau’s  plan  calling 
for  a  yearly  expediture  of  $500,000  to 
be  apportioned  according  to  a  definite 
plan,  with  the  largest  amount  allotted 
to  national  advertising.  It  was  also  the 
sentiment  of  the  meeting  that  the  term 
“merchant  plumber”  be  deleted  from  all 
literature  issued  by  the  bureau. 

(»i!(;am/.ei)  ixst.\li.mext-plan  seu.i.m; 

ni  SCOURGED 

The  National  Trade  Relations  Com¬ 
mittee  was  supported  by  the  delegates 
in  the  resolution  opposing  the  selling 
of  plumbing  on  the  present-day  install¬ 
ment  plan  as  practiced  by  other  busi¬ 
ness  organizations,  leaving  it  a  matter 
of  individual  decision.  The  same  com¬ 
mittee  recommended  that  all  whole- 
.salers  of  heating  and  plumbing  supplies 
prominently  display  signs  “Wholesale 
Only,”  which  met  with  hearty  concur¬ 
rence. 

Kelations  between  the  manufacturer, 
Avholesaler  and  retailer  were  clarified 
through  the  adoption  of  the  following 
suggestions  submitted  by  the  Trade 
Relations  Committee: 

"The  committee  discourages  the  prac¬ 
tice  of  their  (manufacturers’)  low- 
powered  salesmanship  in  visiting  con¬ 
tractors  and  retailers,  and  encourages 
•efforts  along  proper  lines  to  interest 
prospects  and  architects  by  explaining 
and  demonstrating  the  merits  of  their 
goods. 

“The  committee  discourages  manu¬ 
facturers  and  wholesalers  from  furnish¬ 
ing  engineering  service  in  designing 
layouts  and  compiling  specifications  for 
the  installation  of  heating  and  plumb¬ 
ing  systems.  The  furnishing  of  this 
engineering  service  is  the  business  of 
■certified  engineers  and  the  heating  and 
plumbing  contractors. 

“The  committee  suggests  the  contacts 
as  between  the  manufacturer  and  whole¬ 


saler;  wholesaler  to  heating  and  plumb¬ 
ing  contractors  and  retailers. 

“The  unethical  practice  of  wholesalers 
submitting  one  price  on  heating  and 
plumbing  materials  for  competitive 
work  before  a  contract  is  awarded,  and 
a  lower  price  after  contract  has  been 
let,  and  without  the  knowledge  of  the 
successful  contractor,  arouses  suspicion 
and  destroys  the  judgment  of  the  con¬ 
tractor  and  the  morale  of  business.” 

DE.M.V.ND  FOR  I.(H;IC’.\I.  BOILER  RATING 

The  Michigan  State  Association  sub¬ 
mitted  a  resolution  calling  upon  the 
national  association  “to  use  its  best 
efforts  and  influence  to  have  the  manu¬ 
facturers  of  heating  boilers  rate  their 
boilers  at  their  capacity  by  test  as  to 
w'hat  load  they  w'ill  carry  with  differ¬ 
ent  firing-periods.”  While  the  committee 
did  not  accept  the  resolution,  it  approved 
the  principle,  and  the  matter  was  re¬ 
ferred  to  the  Standardization  Com¬ 
mittee. 

EX  II  HUTS 

The  exhibits,  held  in  conjunction  with 
the  convention,  were  situated  in  the 
new  Minneapolis  Auditorium.  They 
were  arranged  around  the  room  directly 
below  the  auditorium.  Among  the 
ninety-four  exhibitors  were: 

American  Radiator  Co.,  New'  York, 
with  a  characteristic  display  of  boilers, 
radiators  and  water  heaters,  under  the 
direction  of  John  J.  Ney,  assistant  man¬ 
ager  of  the  Minnesota  branch. 

Bell  &  Gossett  Co.,  Chicago,  display¬ 
ing  a  water-heater  so  arranged  that  the 
circulation  of  water  was  visible.  E.  J. 
Gossett  was  in  charge. 

Chicago  Pump  Co.,  Chicago,  featuring 
bilge  and  sewage  pumps  in  operation. 
M.  I.  Weil,  president  of  the  company, 
was  in  attendance. 

Cleveland  Gas  Burner  &  Appliance  . 
Co.,  Cleveland,  showing  gas  burners  set 
up  so  as  to  demonstrate  the  principles 
of  construction,  and  the  adaptability  of 
the  various  sizes  to  boilers  of  different 
types  and  shapes.  President  Harry  E. 
Kerr  presided. 

Excelso  Products  Co.,  Buffalo,  exhibit¬ 
ing  a  line  of  indirect  water-heaters,  fire- 
pot  heaters  and  generators.  The  display 
was  under  the  supervision  of  C.  W. 
Farrar,  president. 

Hoffman  Specialty  Co.,  New  York, 
displaying  radiator  valves,  vacuum  and 
air  valves,  traps,  gauges,  damper  regu¬ 
lators,  and  the  Hoffman  controlled-heat 
system.  E.  S.  Storm,  vice-president, 
was  at  the  head  of  a  staff  of  attendants. 

Ironton  Bernhard  Boiler  Co.,  Ironton, 
O.,  showing  a  boiler,  cut  away  to  make 
visible  the  features  of  design  and  con¬ 
struction.  President  J.  B.  Bernhard 
headed  the  group  in  the  booth. 

Jenkins  Bros.,  New  York,  whose  booth 


was  attractive  with  a  display  of  valves, 
assembled  and  disassembled,  all  mount¬ 
ed  on  a  contrasting  background.  This 
booth  was  in  charge  of  M.  D.  Neeley. 

Kewanee  Boiler  Co.,  Kewanee,  Ill., 
exhibiting  boilers,  water  heaters  and 
garbage  incinerators,  in  charge  of  H.  J. 
Sperzel,  manager  of  the  Minneapolis 
branch. 

Minneapolis  Heat  Regulator  Co.,  Min¬ 
neapolis,  Minn.,  show'ing  an  illuminated 
model  of  the  new  factory,  and  demon¬ 
strating  working  models  of  the  controls 
developed  for  coal,  oil  and  gas-fired 
heating  plants.  President  W.  R.  Sweatt 
headed  a  group  comprising  all  of  the 
officers  of  the  company. 

National  Trade  Extension  Bureau, 
Evansville,  Ind.,  which  had  the  feature 
exhibit  in  the  shape  of  a  full-sized 
model  heating  and  plumbing  display 
room,  with  show  window's,  the  contents 
of  which  were  changed  daily.  This  con¬ 
structive  exhibit  was  an  eye-opener  to 
many  of  the  delegates,  and  strikingly 
illustrated  the  possibility  of  arranging 
heating  and  plumbing  equipment  in 
attractive  displays. 

National  Tube  Co.,  Pittsburgh,  Pa., 
whose  display  included  models  of  pipe¬ 
making  machinery  and  photographs 
taken  in  the  big  mills  at  Pittsburgh. 
J.  M.  Denny,  of  the  home  office,  w'as  in 
charge. 

Richardson  &  Boynton  Co.,  New  York, 
exhibiting  boilers  and  w'ater  heaters, 
under  the  direction  of  G.  G.  Zingsheim, 
manager  of  the  Minneapolis  office. 

United  States  Radiator  Corp.,  Detroit, 
Mich.,  displaying  some  of  the  new-type 
radiators,  and  round  heating-boilers. 
The  exhibit  was  in  charge  of  W.  N. 
Parke,  manager  of  the  Minnesota 
branch. 

Weil-McLain  Co.,  Chicago,  featuring 
cut-away  models  of  round  and  rectan¬ 
gular  sectional  boilers,  the  latter  being 
of  the  self-feed  type.  Martin  Weil  was 
in  charge. 

“X”  Laboratories,  New  York,  had  an 
exhibit  of  “X”  boiler  liquid.  Those 
representing  the  company  were:  J.  W. 
Gannon,  E.  W.  Sanborn,  W.  M.  Ireland. 

CO.NVE.NTIO.N  EXCEPTIONALLY  WELL 
HANDLED 

The  manifold  difficulties  of  conduct¬ 
ing  a  convention  and  exhibition  such  as 
that  at  Minneapolis  where  an  exception¬ 
ally  large  group  congregated,  only  may 
be  appreciated  by  those  w'ho  have  gone 
through  the  experience  of  handling  a 
similar  undertaking.  The  Minneapolis 
convention  was  directed  by  W.  J.  Lang, 
of  Chicago,  and  all  reports  concur  in 
the  statement  that  he  and  his  aides, 
selected  from  the  Minnesota  association, 
omitted  nothing  in  providing  smooth 
sailing  for  the  many  attendants.  Even 
automobiles,  furnished  by  the  com¬ 
mittee,  replaced  taxis  in  transporting 
visitors  to  and  from  depot,  hotel,  and 
convention  hall.  Mr.  Lang  was  given 
a  well-deserved  vote  of  appreciation  by 
the  convention  for  the  many  attractions 
provided  for  the  visitors. 
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New  Apparatus  and  Appliances 

Air-Conditioning  Units — 

A  New  Development 

Air  conditioning  is  following  in  the  velocity,  in  a  horizontal  sheet  above  the 
footsteps  of  the  more  simplified  ventila-  heads  of  the  workers, 
tion,  as  is  evidenced  by  the  announce-  Where  de-humidifying  is  required,  a 


Distant-Control  Mechanism  for  York  Air-Conditioning  Units 


ment  of  air  conditioning  by  the  unit 
system. 

The  York  Heating  &  Ventilating  Corp., 
Philadelphia,  Pa.,  has  placed  upon  the 
market  a  series  of  units  having  capaci¬ 
ties  ranging  from  750  cu.  ft.  per  min.  to 
10,000  cu.  ft.  per  min.,  designed  auto¬ 
matically  to  provide  defined  atmospheric 
conditions  as  required. 

This  equipment  especially  is  adapted 
to  the  small  factory  where  the  compara¬ 
tively  high  cost  of  a  central  air-condi¬ 
tioning  plant  has  precluded  its  use. 
Proper  temperature,  humidity  and  air 
circulation  can  be  obtained  by  setting 
the  unit  on  the  floor,  connecting  it  to 
steam,  water  and  electric  service,  and 
locating  the  automatic  controls  at  the 
proper  point. 

These  new  units  resemble,  in  general 
outline,  the  unit  heaters  manufactured 
by  the  same  organization.  There  are 
mounted  on  the  end  of  the  housing  a 
centrifugal  pump  driven  by  an  electric 
motor,  a  water  strainer  and  heater,  and 
the  necessary  controls. 

Air  is  drawn  into  the  unit  and  passed 
successively  through  two  spray  chambers, 
in  which  moisture  is  added.  After  leaving 
these,  the  air  is  passed  through  a  series 
of  eliminator  plates  which  remove  sus¬ 
pended  moisture.  Thence  the  air  is 
passed  over  the  heating  coils  which 
raise  its  temperature  to  the  point  de¬ 
termined  by  the  control  thermostat.  The 
pair  of  fans,  characteristic  of  York  unit¬ 
heaters,  then  exhausts  the  air,  at  high 


connection  is  made  to  a  cold-water  sup¬ 
ply,  the  water  either  being  refrigerated 
or  taken  from  a  natural  source.  The 
air,  in  passing  through  this  chilled 
water,  is  cooled  and  automatically  forced 


to  give  up  excess  moisture,  and  relative¬ 
ly  dryer  air  is  blown  out  by  the. unit. 
The  degree  of  humidity  of  incoming  air, 
whether  greater  or  less  than  wanted, 
is  changed  by  automatic  controls  to  con¬ 
form  to  the  desired  standard. 

Room  temperatures  can  be  maintained 
within  2°  F.,  and  humidity  controlled 
within  2%.  It  is  stated  that,  with  this 
system,  the  temperature  variation,  from 
floor  to  roof,  usually  is  less  than  1°  per 
ft.  of  height. 


The  Duo-Therm,  a  New  Type 
of  Thermometer 

Difficulties  in  the  use  of  dry  and  wet- 
bulb  thermometers  by  the  average 
householder  are  well  known.  The  ac¬ 
cumulation  on  the  exposed  wick  of  dust 
and  dirt  is  perhaps  the  most  frequent 
cause  of  inaccuracy,  although  another 
cause  easily  may  be  the  lack  of  agita¬ 
tion  of  air  around  the  wet-bulb  instru¬ 
ment.  To  meet  these  objections,  the 
E.  Vernon  Hill  Co.,  Chicago,  Ill.,  has 
perfected  an  instrument  known  as  the 
Duo-Therm,  consisting  of  a  thermometer 
mounted  on  a  panel  containing  a  com¬ 
bined  chart  and  thermometer  scale.  In 
addition  to  the  wick  for  the  thermom¬ 
eter  bulb,  a  rubber  stopper  has  been 
provided  just  above  the  bulb  and  a  glass 
water  well  beneath.  The  normal  posi¬ 
tion  of  the  water  well  containing  the 
water  is  up,  that  is,  attached  to  the 
stopper. 

When  the  wet-bulb  temperature  is  to 
be  determined,  the  well  is  lowered  and 
the  wick  fanned  with  a  fan  carried  in 
a  pocket  behind  the  panel.  The  chart 
itself  is  made  of  Bristol  board,  treated 
with  an  invisible  water-proof  varnish. 
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and  the  instrument  fail  through  any 
cause,  such  failure  will  trip  the  line- 
voltage  switch,  and  the  burner  cannot 
operate  until  repair  is  made.  The  Mas- 
terstat  thus  acts  as  a  differential  con¬ 
trol,  provides  against  the  firing  of  a 
dry  boiler,  and  prevents  dangers  due 
to  an  electrical  failure  of  any  kind. 

A  motor-operated,  positive  automatic 
shut-off  valve  is  another  recent  Honey¬ 
well  development.  Its  construction  and 
operation  are  simple.  A  miniature  in¬ 
duction  motor  is  geared  through  a  high- 
ratio  train  to  a  rack  forming  an  exten¬ 
sion  of  the  valve  stem.  The  valve  nor¬ 
mally  is  held  down,  or  closed,  by  a 
Monel  spring  exerting  a  20-lb.  pressure. 
The  metal  disc  of  special  composition 
closes  against  a  seat  so  shaped  that 
dirt  or  grit  passed  by  the  strainer  can¬ 
not  prevent  a  tight  closing.  A  seam¬ 
less  metal  bellows  is  used  instead  of 
packing,  maintaining  a  constant  fric¬ 
tion  and  a  definite  oil  seal. 

When  the  circuit  is  made  to  the  valve 
motor,  the  rotor  revolves,  and,  through 
the  action  of  the  gears  and  rack,  the 
plunger  is  lifted.  The  valve  then  will 
remain  open  until  its  motor  circuit  is 
interrupted.  While  open  the  current 
consumption  is  less  than  25  watts.  The 
spring  closes  the  valve  when  current 
is  cut  off. 

In  the  majority  of  installations  this 
valve  motor  is  wired  in  parallel  with 
the  burner  motor,  which  allows  the 
valve  to  open  when  the  burner  starts 
and  to  close  when  it  stops.  If  delayed 
opening  or  premature  closing  of  the 
oil  valve  is  desired  this  can  be  accomp¬ 
lished,  in  most  cases,  by  controlling  the 
oil  valve  motor  through  the  motor 
switch. 


an  intermittent  oil  burner  is  used,  the 
new  Type  A  Masterstat  represents  the 
latest  achievement  of  the  Honeywell 
Heating  Specialties  Co.,  Wabash,  Ind. 

This  instrument  functions  to  meet 
the  requirements  of  a  section  of  the 
latest  Underwriters’  regulations  which 
reads : 

“It  is  recommended  that  where  auto¬ 
matic  regulation  is  provided  by  means 
of  a  room  thermostat,  the  installation 
should  be  equipped  with  an  additional 
thermostatic  control  to  prevent  abnor¬ 
mal  steam  pressure,  or  overheated  hot¬ 
air  furnace  ducts.  Such  automatic  shut¬ 
off  device  should  be  so  arranged  that 
it  must  be  reset  manually.” 

Masterstat  consists  of  a  cylindrical 
casing  above  which  is  a  fan-shaped  dial. 
Two  limiting  hands  move  over  the  dial 
and  can  be  set  from  outside  of  the  case. 
The  index  hand  moves  between  the 
limiting  fingers.  The  dial  may  be  had 
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This  Duo-Therm  Shows  Whether  or  Not 
Atmospheric  Conditions  Fall  With¬ 
in  The  Comfort  Zone 


One  of  the  features  of  the  instrument, 
it  will  be  noted  is  its  use  either  as  a 
dry  or  wet-bulb  thermometer.  When 
the  water  well  is  up  dry-bulb  tempera¬ 
tures  are  given  and,  when  the  well  is 
down,  wet-bulb  temperatures. 

Another  important  feature  incorpor¬ 
ated  in  the  instrument  is  a  simplified 
form  of  psychrometric  chart  embodying 
the  “effective  temperature”  and  “Com¬ 
fort  Zone,”  as  determined  by  the  A.S.H. 
A:  V.E.  Research  Laboratory  tests.  A 
circular  accompanying  the  instrument 
explains  in  detail  how  to  use  the  Duo- 
Therm.  The  instrument  is  listed  at  $2.75. 
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Ass  -nibly  Drawing  Type  A-21  Electric  Oil  V^alve 


Section  of  Honeywell  Motor-Operated 
Oil  Valve 


Honeywell  Brings  Out  Two 
Devices 

Combining  the  functions  of  a  temper¬ 
ature-range  limiting  device  and  a  safety 
check  against  firing  a  dry  boiler,  when 


in  any  one  of  several  calibrations,  for 
steam,  vapor,  hot-water  or  warm-air. 
The  operating  element  is  located  in  the 
base,  and  is  expanded  by  heat  trans¬ 
mitted  from  a  thermostatic  bulb  located 
at  the  end  of  a  hollow  tube.  In  mak¬ 
ing  the  installation,  the  Masterstat  is 
mounted  on  a  convenient  bracket  near 
the  top  of  the  boiler,  and  the  bulb  is 
introduced  through  a  %-in.  hole  drilled 
through  the  boiler  casing,  and  is  pushed 
through  until  it  rests  on  the  crown 
sheet  near  the  center  of  the  boiler. 

Heating  and  cooling  of  the  bulb  is 
transmitted  to  the  Masterstat,  causing 
expansion  and  contraction  of  the  oper¬ 
ating  element.  The  room  thermostat 
is  connected  to  the  oil-burner  motor 
through  the  Masterstat.  If  the  tem¬ 
perature  of  the  crown  sheet  should  ex¬ 
ceed  that  for  which  the  limiting  dial 
finger  is  set,  the  motor  circuit  will  be 
broken,  and  will  so  remain  until  man¬ 
ually  reset.  Demand  for  heat  by  the 
room  thermostat  will  have  no  effect 
upon  the  motor,  as  its  circuit  already 
is  broken.  Should  an  emergency  occur 


Cutaway  Honeywell  Motor- Operated 
Oil  Valve 


Honeywell  Masterstat 
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New  Venturafin  Model 

Announcing  a  new  size  Venturafin 
unit,  American  Blower  Co.,  Detroit, 
Mich.,  has  entered  the  field  with  a  mini¬ 
ature  assembly  designed  to  provide  for 
heating  requirements  from  125  to  200 
sq.  ft.  equivalent  cast-iron  radiation. 
Like  the  larger  sizes,  the  unit  consists 
of  a  brass  extended-surface  radiator 
with  its  fan  and  motor  in  a  single  hous¬ 
ing  occupying  a  space  14%  iu.  wide, 
14  in.  deep  and  less  than  22  in  high. 
This  unit  is  shipped  complete  in  a 
carton.  The  design  is  such  that  re¬ 
circulation  of  the  room  air  can  be  se¬ 
cured  through  the  use  of  a  duct  to  the 
door  below  the  fan  and  heater  element. 
Where  the  unit  is  placed  on  the  inside 
of  a  building  wall,  it  may  be  used  to 
excellent  advantage  as  a  combination 
heater  and  ventilator.  By  providing  an 
opening  into  the  back  of  the  unit  and 
litting  this  with  a  standard  permanent 


Line  Current 


Motor  Operated  Reducing  Valve 


Heipbringer  Control  Panel 


Schematic  Diagram  of  Schutte  &  Koerting  Reducing-Valve  Control 


drum,  due  to  increase  or  decrease  in 
the  pressure  in  main,  there  is  a  make- 
and-hreak  action  that  produces  inter¬ 
mittent  applications  of  current  'to  the 
motor  on  the  main  valve,  closing  or 
opening  this  valve  to  reduce  or  increase 
the  flow  of  high-pressure  steam  until 
the  pressure  in  the  main  has  been  re¬ 
established. 

A  slight  variation  in  reduced  pressure 
causes  immediate  operation  of  the  main 
valve  motor,  but  this  operation  is  only 
momentary  and  just  enough  to  open  or 
close  the  valve  a  slight  amount.  The 
drums  revolve  so  slowly  that  the  main 
valve  motor  circuit  is  broken  part  of 
the  time  and  the  pressure  in  the  main 
has  a  chance  to  re-establish  itself.  These 
are  the  steps  that  would  normally  be 
made  in  manually  controlling  a  reduc¬ 
ing  valve;  in  other  words,  the  main 
valve  would  be  opened  or  closed  a  slight 
amount  and  the  operator  would  observe 
the  effect  on  reduced  pressure,  further 
opening  or  closing  being  made  only  if 
necessary.  This  feature  eliminates 
“hunting”  action. 

A  bulletin  (8-R-17)  issued  by  the 
company  includes  wiring  diagrams  and 
typical  charts  showing  variation  in 
steam  flow  and  reduced  pressure  where 
the  reducing  valves  were  equipped  with 
the  Helpbringer  control. 


Control  of  Motor-Operated 
Pressure-Reducing  Valves 

Control  of  motor-operated  pressure- 
reducing  valves,  where  the  main  valve 
must  be  located  some  distance  from  the 
point  where  reduced  pressure  is  to  be 
controlled,  is  provided  in  the  Help¬ 
bringer  electric  control  panel,  which  is 
announced  by  the  Schutte  &  Koerting 
Co.,  Philadelphia.  The  panel,  which  is 
approximately  3  ft.  long  by  2  ft.  high, 
is  installed  at  some  convenient  point 
near  the  reduced  pressure  main  and  is 
connected  to  the  main  valve  motor  by 
three  electric  wires. 

Essentially  the  control  consists  of  a 
pair  of  insulated  contact  drums  mounted 
on  a  vertical  shaft  and  driven  through 
reducing  gears  by  a  small  high-speed 
electric  motor  which  operates  continu¬ 
ously.  The  drums  turn  very  slowly,  at 
about  2  r.p.m.  A  small  pressure  pipe 
connects  the  low-pressure  steam  main 
to  a  diaphragm  chamber  on  the  control 
panel,  and  variations  in  pressure  in 
main  are  transmitted  to  the  diaphragm 
and  to  a  compound  beam  riding  on  the 
diaphragm  and  pivoted  on  knife  edges. 
A  compensating  spring  is  used  to  bal¬ 
ance  excess  pressure  and  a  sliding 
weight  permits  adjustment  of  the  beam. 
The  floating  end  of  the  upper  member 
of  the  beam  carries  an  insulated  finger 
that  makes  contact  with  the  revolving 
drums.  Each  drum  is  fitted  with  a 
stationary  brush  contact  connected 
through  relays  to  the  main  valve  motor. 
When  the  floating  lever  makes  contact 
with  the  points  on  the  upper  or  lower 


The  New  Small-Size  Venturafin  Unit 


wall-fixture  louver,  air  may  be  taken 
dii’ectly  from  the  outside  and  tempered. 
By  a  similar  arrangement,  where  the 
unit  is  placed  in  a  dividing  wall  between 
the  two  rooms,  by  the  addition  of  a 
through-register  near  the  floor  line,  re¬ 
circulation  can  be  provided  in  both 
rooms. 


“AFCO”  Vp:.\T[i.ati .M;  Sppx'i.m.ties  is 
the  subject  of  a  neatly-bound  catalog  re¬ 
ceived  from  the  American  Foundry  and 
Furnace  Co.,  Bloomington,  Ill.  Several 
types  of  grilles,  dampers,  diffusers  and 
louvers  are  shown  with  accompanying 
text  giving  details. 


New  Franklin  Gas  Burner  for 
Conversion  Jobs 

A  new  series  of  gas  burners  has  been 
announced  by  the  Franklin  Gas  Burner 
Appliance  Co.,  Cincinnati,  O.  These  are 
particularly  designed  for  use  in  coal- 
fired  furnaces  and  boilers  where  it  may 
be  desirable,  for  one  reason  or  another, 
to  burn  coal  during  the  peak  of  the 
heating  season,  and  gas  in  the  spring 
and  fall.  To  meet  these  requirements 
the  burners  are  designed  to  produce  a 
high  flame  at  the  top  level  of  the  grate, 
and  extending  around  the  periphery  of 
the  combustion  chamber.  An  arrange¬ 
ment  is  also  made  for  the  rapid  and 
easy  removal  of  the  burner  elements, 
so  that  the  change-over  of  gas  to  coal 
readily  can  be  made.  Provision  is  also 
made  for  thermostatic  control  of  the 
burner. 


How  Franklin 
Gas  Burners 
Are  Installed 
in  Conversion 
Jobs 
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dirt  takes  place.  Here  it  is  allowed  to 
remain  for  a  period  ranging  from  three 
to  six  months,  or  a  year,  depending  upon 
the  dust  concentration  of  the  air  pass¬ 
ing  through  the  filter.  Chain-drive  mo¬ 
tors  for  moving  the  flooding  pipe  over 
the  filter  are  1/6  H.P.  The  pump  motors 
are  ^2  H.P.  per  tier  in  height.  The  oil 
pump  is  made  entirely  of  hronze  in  the 
smaller  sizes,  and  with  bronze  gears  and 
cast-iron  housing  in  the  large  sizes. 


Langenberg  Enters  Direct- 
Fired  Unit  Heater  Field 

Announcing  the  Front  Rank  unit 
heater  for  use  in  foundries,  factories, 
garages,  churches,  schools,  and  resi- 


Front  of  Self-Cleaning  Midwest  Air  Filter 


a  minimum  and  constant  resistance 
through  the  filter  for  its  entire  lifetime. 

The  filter  is  built  up  in  standardized 
steel  frames  containing  standardized  and 
interchangeable  cell  units,  laid  side  by 
side,  and  in  layers  one  above  another. 
Owing  to  the  manner  in  which  these 
frames  are  built  up  they  can  be  adapted 
to  almost  any  limited  space-requirements 
within  reason.  Installations  calling  for 
either  continuous  or  intermittent  air¬ 
flow  are  provided  for.  Where  the  air 
flow  is  continuous,  the  filters  are  cleaned 
once  a  day  by  means  of  a  time  clock 
and  load-carrying  relay. 


previous  coating  of  Viscosine  w'ith  its 
dirt,  and  leaving  the  cells  coated  with 
clean  liquid.  The  washed-off  material 
is  collected  in  a  trough,  and  drained  to 
a  settling  tank  for  re-use.  A  flexible 
hose"  connects  the  fixed  pump  to  the 
carriage  to  which  the  nozzles  are  at¬ 
tached.  Installation  plans  for  either 
continuous  or  intermittent  air  flow  are 
provided.  With  a  continuous  air  flow, 
filters  are  cleaned  once  a  day  by  means 
of  a  time  clock  and. load-carrying  relay. 
The  clock  acts  to  clean  one-third  of  the 
filter  each  day. 

Where  the  air  flow  is  intermittent, 
cleaning  is  seldom  necessary  oftener 
than  once  a  week.  Cleaning  then  can  be 
accomplished  in  from  three  to  fifteen 
minutes  by  means  of  a  knife  switch  or 
push  button,  depending  on  the  size  of 
the  motor  and  the  current  characteristic. 

The  cleaning  nozzles,  in  the  continu¬ 
ous  filters,  move  at  the  rate  of  8  in.  per 
min.,  one  movement  across  the  cell  being 
sufficient  for  cleaning.  The  flood  pipe 
or  nozzle  extends  across  the  full  width 
of  filter  plates,  and  has,  in  its  lower 
side,  a  slot  approximately  3/16  in.  wide. 
The  oil  coming  out  of  this  pipe  is  not 
a  spray,  but  a  solid  curtain  of  Viscosine 
which  thoroughly  flushes  every  part  of 
the  screen  in  service. 

Where  the  filter  is  continuously  oper¬ 
ated,  a  shield  8  in.  wide,  and  extending 
the  full  length  of  the  flood  pipe,  is  placed 
over  the  top  of  the  latter.  This  permits 
the  oil  curtain  to  flush  down  through 
the  cell,  unhindered  by  the  air  passing 
through  the  filter.  The  shield,'  being  8 
in.  wide,  and  moving  at  a  speed  of  8  in. 
per  min.  permits  the  surplus  oil  to  com¬ 
pletely  drain  through  the  filter  before 


New  Langenberg  Direct-Fired  Unit 
Heater 


dences,  Langenberg  Mfg.  Co.,  St.  Louis, 
has  designed  a  unit  with  a  maximum 
of  direct  heating  surface,  and  through 
the  use  of  two  auxiliary  radiators,  or 
heat  traps,  the  necessary  secondary 
surface  has  been  obtained.  The  entire 
unit  is  constructed  of  sheet  steel,  and 
there  is  not  a  single  joint  in  contact 
with  the  fire.  A  Sirocco-type,  duplex 
fan  is  provided,  belt-driven  by  a  motor 
mounted  on  the  fan  casing.  Front  Rank 
unit  heaters,  at  present,  are  built  in 
four  sizes,  having  capacities  from 
155,000  to  735,000  B.T.U.  per  hour  at 
the  bonnet. 


Rear  of  Midwest  Air  Filter  Showing 
Automatic  Cleaning  Mechanism 
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in  use  in  the  United  States  at  the  pres¬ 
ent  time. 


New  Trade  Publications 


Previous  to  1923 
Year  1923 

Year  1924 

Year  1925 

Year  1926 

Estimate  for 
year  1927 


WouTHiNGTO.N  Hi(iH-EFFK'iK.\cY  Cex-  outliiies  the  company’s  long  experience 
TKiFi'CAi,  Pi  MFs  are  described  in  detail  in  building  boilers  for  liquid  fuel  and 
in  Bulletin  No.  \V613  which  has  been  contains  an  appreciative  interesting 
issued  by  the  Worthington  Pump  and  testimonial  from  a  local  user  of  a  Bryan 
Machinery  Corp.,  115  Broadway,  New  boiler. 

York.  The  bulletin  also  tells  how  10,000 
pump  inquiries  were  analyzed  to  deter¬ 
mine  the  heads  and  capacities  most  com¬ 
monly  specified  by  pump  users.  With 
this  analysis  as  a  basis  Worthington 
engineers  set  about  designing  new  lines 
of  high  efficiencies,  especially  for  those 
heads  and  capacities. 


“The  gas-fired  absorption-type  house¬ 
hold  refrigerating  machine  is  being 
rapidly  developed  at  the  present  time. 
The  cost  of  operation  of  this  type  ma¬ 
chine  can  be  considerably  less  than  the 
cost  of  operation  of  the  electrically- 
driven  machine.  There  are  about 
17,000,000  gas  meters  in  use  in  the 
United  States.’’ 


Commonwealth  Pipe  Haxgeu  I.xsekts, 
especially  designed  for  reinforced  build¬ 
ing  construction,  are  a  unique  product 
illustrated  and  described  in  circular  mat¬ 
ter  received  from  the  Commonwealth 


Direct  Controlled  Te.mpekatfre  is 
the  subject  of  a  catalog  issued  by  Direct 
Control  Valve  Co.,  Chicago,  in  which 
is  described  a  thermostatic  valve  at¬ 
tached  to  the  inlet  of  a  radiator,  de¬ 
signed  automatically  to  maintain  the 
room  temperature  at  any  pre-determined 
point.  This  temperature  may  be  held 
at  any  point  within  wide  range  and, 
if  desired,  the  adjustment  can  be  locked 
so  that  changes  of  the  setting  can  be 
made  only  by  use  of  a  special  key.  The 
valve  is  quick  opening,  packless,  and 
contains  no  delicate  parts.  The  operat¬ 
ing  element  is  of  the  hydraulic  type, 
consisting  of  a  helical  spring  of  metal 


Dunham  Differential  Vacuum  Heat¬ 
ing  System  is  the  title  of  Bulletin  No. 
114,  issued  by  the  C.  A.  Dunham  Co., 
450  East  Ohio  St.,  Chicago,  Ill.,  which 
describes  the  application  to  residences 
of  the  new  system  of  heating  recently 
announced  by  this  organization.  Full 
explanation  of  how'  this  system  operates, 
typical  piping  layouts,  and  charts  for 
vacuum  to  be  carried  for  various  outside 
temperature  are  included.  Another  fea¬ 
ture  is  the  presentation  of  temperature 
and  pressure-recording  charts,  showing 
tests  made  on  actual  installations 
equipped  with  the  necessary  apparatus 
for  operating  under  this  method.  Size 
8  in.  X  11  in.  Pp.  8. 


Commonwealth  Insert,  Showing  Method 
of  Hanging 


Electric  Co.,  St.  Paul,  Minn.  The  in¬ 
sert  is  T-shaped.  When  the  concrete  is 
poured,  the  T-shaped  upper  portion  of 
the  insert  becomes  firmly  anchored,  due 
to  the  inherent  strength  of  the  concrete 
itself,  and  also  to  the  fact  that  the  rein¬ 
forcing  rods  can  be  placed  underneath 
the  prongs  of  the  insert  if  necessary, 
thus  virtually  hanging  the  pipe  from  the 
reinforcing  rods. 


Monroe  Oil  Pumps  are  described  in  a 
folder  issued  by  Monroe  Machine  Tool 
Co.,  Chicago.  This  folder  features  two 
types,  designed  automatically  to  provide 
a  service  supply  for  oil  burners.  One 
type,  TJU,  is  a  simplified  design,  fur¬ 
nished  without  legs,  which  are  standard 
V^-in.  pipe,  cut  on  the  job  and  inserted 
into  sockets.  The  type  TL  pump  is  of 
more  elaborate  design  and  robust  con¬ 
struction,  with  greater  capacity,  and  is 
guaranteed  for  life. 


^11  Smith's  Welding  and  Cutting  Equip- 

MENT  of  the  oxy-acetylene  type  is  pre- 
.  J  sented  in  a  folder  listed  as  the 

Junior  catalog  of  the  Smith  Welding 
‘  .■  "  Equipment  Corp.,  Minneapolis,  Minn. 

Size  3V^-in.  x  6-in.  Pp.  32. 

Any  Desired  Room  Temperature  Can 

Be  Maintained  by  This  Control  •  j-  ,  «  j  i 

Mercoids,  the  periodical  of  the  Federal 

Gauge  Co.,  Chicago,  contains,  in  its  June 
issue,  an  article  on  The  Future  of  Re¬ 
frigeration,  by  Harold  T.  McDermott, 
editorial  department.  Ice  and  Refrigera¬ 
tion.  Mr.  McDermott  tells  an  interest¬ 
ing  story  of  the  development  of  house¬ 
hold  iceless  refrigeration,  from  which 
the  following  is  quoted  as  being  of  par¬ 
ticular  interest  to  the  oil-burner  indus¬ 
try,  whose  development  is  closely 
paralleled. 

“As  to  the  future  of  mechanical  re¬ 
frigeration,  when  it  is  realized  that 
there  are  about  15,000,000  wired  homes 
in  the  United  States  supplied  with  elec¬ 
tric  current,  and  that  less  than  3%  of 
these  have  electrical  refrigerating  ma- 
Bryan  Oil-Burning  Boiler  is  de-  chines,  it  is  apparent  there  is  a  large 
scribed  in  a  circular  issued  by  Bryan  potential  market  for  this  product. 
Steam  Corp.,  Peru,  Ind.  The  circular  About  12,000,000  iced  refrigerators  are 


tubing,  in  the  axis  of  which  is  a  metal 
tube  containing  a  bellows-type  expan¬ 
sion  member.  The  lower  end  of  the 
outer  copper  coil  is  connected  to  the 
interior  of  the  bellows  and  the  entire 
unit  filled  with  non-freezing  liquid  and 
sealed  at  a  definite  temperature.  The 
liquid  in  the  container  and  in  the  fiex- 
ible  member  expands  when  heated  be¬ 
yond  the  critical  temperature  and  the 
expansion  is  transmitted  through  the 
inner  tube  to  the  valve  mechanism.  The 
catalog  is  well-illustrated  with  charts 
showing  the  operation  of  the  control. 
Size  8^  in.  x  11  in.  -  Pp.  16. 


Phantom  View  of  Monroe  Oil  Pump 
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Research  Work  of  the  Chrobaltic 
Tool  Company  is  discussed  in  a  brochure 
issued  by  Chrobaltic  Tool  Co.,  Michigan 
City,  Ind.  An  interesting  story  is  told 
of  the  scientific  studies  made  of  the 
l>ehavior  of  heat-resisting  alloys  for 
many  purposes.  In  the  booklet  are  some 
interesting  views  in  this  laboratory,  one 
sliowing  a  set-up  for  making  an  auto¬ 
graphic  record  of  the  fatigue  values  of 
certain  oil-burner  parts;  another  pic¬ 
tures  an  exhaustive  experiment  in  the 
determination  of  relative  thermo  values 
of  14  materials.  Size  in.  x  11  in. 
i*p-  8. 


that  the  reading  of  the  oil  becomes 
practically  a  magnification  of  the  mer¬ 
cury  movement.  A  complete  line  of 
draft  equipment  consisting  of  draft 
gages  and  COj  indicators  is  also  cata¬ 
loged.  Size  81/2  in.  x  11  in.  Pp.  8. 


Uniblade  Blowers  and  Exhausters 
form  the  subject  matter  of  an  elaborate 
catalog  issued  by  Autovent  Fan  and 
Blower  Co.,  Chicago.  This  is  a  typical, 
high-class  technical  catalog,  well-illus¬ 
trated,  with  dimensional  line-cuts  and 
photographs,  together  with  unusually 
comprehensive  performance  tables.  Size 
8  Vi  in.  X  11  in.  Pp.  48. 


OIL  LCVet  IN  TANK> 


How  Much  Oil  in  the  Underground 
Ta.nk?  appears  on  the  cover  of  a  catalog 
issued  by  Morgan  Gage  Co.,  Rockaway, 
X.  J.  This  catalog  describes 
a  distant  reading  gage  rad- 
ically  different  from  other  : 

devices  designed  to  perform 
the  same  function.  The  op- 
cration  of  this  gage  is  shown 
in  the  accompanying  illus- 
tration. 


A  Revei.ation  in  Woven  Met.vi.  ap¬ 
pears  on  the  cover  of  an  especially  at¬ 
tractive  catalog  issued  by  the  Metalace 
Corp.,  South  Boston,  Mass.  In  it  there 
is  told  an  interesting  story  of  the  in¬ 
vention,  in  1920,  of  a  method  of  weav¬ 
ing  diagonal,  multi-strand  fabrics,  be¬ 
ginning  a  new  era  in  the  art  of  weav¬ 
ing.  In  all  past  history  fabric  had  been 


SOTTOM  Of  TANK\ 


Actuating  Mechanism  of  Morgan 
Distant-Reading  Gage 


Oil  enters  through 
the  screened  openings  (a) 
and  rises  to  the  level  of  the 
oil  in  the  tank.  When  the 
weighted  piston  (b)  is 
forced  downward  by  the 
weight  (c)  it  covers  the  in¬ 
take  openings  and  thus 
traps  the  column  of  oil  level 
with  the  contents  of  the 
tank.  Shortening  th  trap 
hy  letting  the  piston  de¬ 
scend  as  far  as  it  can, 
causes  the  trapped  oil  to 
rise  in  the  tubular  piston 
rod  f  d ) . 

This  forces  air  out 
through  the  opening  (e) 


until  the  rising  column  of  oil  closes  the 
valve  (f).  The  trap  will  then  be  com¬ 
pletely  filled  by  the  trapped  oil  which, 
being  incompressible,  prevents  the  pis¬ 
ton  from  further  shortening  the  trap. 

The  leather  packing  rings  (g)  seal 
the  gage,  preventing  escape  of  oil  or 
vapor,  eliminating  seepage  of  water  into 
tank  and  permitting  pressure  test  on 
tank  with  gage  in  place. 

At  each  operation,  the  gage  alternate¬ 
ly  sucks,  then  squirts  oil  through  the 
intake  of  the  trap,  thus  effectively 
cleansing  the  openings  at  every  stroke. 

The  distance  which  the  piston  can 
travel  in  filling  the  trap  bears  a  known 
relation  to  the  contents  of  the  tank.  Alt 
that  is  needed,  therefore,  is  to  transmit 
the  motion  of  the  piston  -to  an  indicator. 

This  is  accomplished  by  positive  me¬ 
chanical  means  through  a  flexible  rust¬ 
proof  cable  of  phosphor  bronze  passing 
over  pulleys  in  specially-designed  elbows 
that  connect  pipes  leading  from  the  tank 
to  the  basement.  The  cable  passing 
through  these  pipes  and  around  the  pul¬ 
leys  is  attached  to  the  indicator  which 
is  fastened  to  the  wall.  The  end  of  the 
cable  is  attached  to  the  pointer  on  the 
indicator.  To  determine  the  contents 
of  the  tank,  it  is  merely  necessary  to 
swing  the  scale  cover  forward  by  hand 
and  read  the  figure  at  which  the  pointer 
stands.  Means  are  provided  for  taking 
up  any  slack  in  the  cable  after  it  has 
been  attached  and  the  readings  are  ac¬ 
curate  within  a  reasonable  degree. 


;TfiCflce 


Portion  of  a  Metal  Grille  Woven  by 
the  Metalace  Process 


woven  in  two  directions,  at  right  angles. 
By  the  use  of  this  new  process  it  now 
is  possible  to  produce  grilles  of  woven 
metal,  very  closely  simulating  open 
cane  weaving,  and  an  almost  infinite 
number  of  patterns  seems  available. 
This  material,  many  patterns  of  which 
are  illustrated  with  beautiful  full-page 
photographic  reproductions,  is  shipped 
in  long  rolls,  which  can  be  cut  to  re¬ 
quired  sizes  and  shapes  with  hand  or 
standard  machine-cutters.  Metalace  is 
manufactured  of  cold-rolled  steel  or 
bronze,  and  may  be  finished  in  a  variety 
of  ways.  Size  8%  in.  x  11  in.  Pp.  32. 


Morgan 
Direct- 
Reading 
Tank  Gage 


Baciiarach  Manometers  are  described 
in  Bulletin  -131,  issued  by  Bacharach 
Industrial  Instrument  Co.,  Pittsburgh. 
These  manometers  are  distinctive  in 
design  and  construction  and  are  adapted 
to  many  purposes.  They  may  be  used 
to  measure  either  pressure,  suction  or 
differential  pressure.  Oil  is  used  as  the 
operating  liquid  in  the  lower  ranges  and 
mercury  in  the  higher.  A  new  develop¬ 
ment  designed  as  the  magnifying  mano¬ 
meter  uses  the  two  fluids  with  a  tube 
having  two  diameters  in  such  a  way 


Trane  Unit  Heaters  of  the  indus¬ 
trial  type  are  described  in  Bulletin  23 
issued  by  the  Trane  Co.,  LaCrosse,  Wis. 
This  bulletin  covers  four  sizes  of  heat¬ 
ers  having  capacities  ranging  from  450 
to  7400  sq.  ft.  of  equivalent  direct 
radiation. 


Indicator  of  Morgan  Gage 


no 
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Oxwki.dkr’s  Manual  has  appeared  as 
a  new  and  ninth  edition,  published  by 
the  Oxweld  Acetylene  Co.,  New  York. 
This  volume  is  an  excellent  treatise  on 
the  art  of  oxy-acetylene  welding  in  all 
of  its  branches  and  constitutes  an  ex¬ 
haustive  text  book  on  the  subject.  There 
are  25  chapters,  aggregating  over  200 
pages,  and  many  illustrations  of  equip¬ 
ment.  operations  and  completed  jobs. 
An  interesting  chapter  is  devoted  to  the 
building  up  of  special  pipe  fittings  and 
manifolds  through  acetylene  welding  of 
sheet  steel.  Special  chapters  are  devoted 
to  the  welding  of  brass,  bronze.  Monel, 
aluminum  and  other  non-ferrous  metals. 
Size  6  in.  x  0  in.  Pp.  216.  Price  $1. 

Stkri.inc  Gas-Fiuki)  Unit  Hkatkus  are 
described  in  a  bulletin  received  from 
the  Texo  Sales  Co.,  Inc.,  Cincinnati,  (). 
These  units  are  designed  for  ceiling 
mounting  and  consist  of  cast-iron  com- 
i)ustion  chambers  with  heavy  gauge 


steel  tubing,  the  unit  being  enclosed  in 
Armco  sheets.  The  units  are  vented 
to  chimneys  or  stacks  and  provide  for 
high-efficiency  combustion.  They  are 
made  in  twelve  sizes,  having  rated 
capacities  from  15,000  B.T.U.  to  535,000 
B.T.U.  per  hour.  The  same  circular  de¬ 
scribes  the  Sterling-Domestic,  a  gas- 
tired  element  with  forced  air  circula¬ 
tion.  for  residential  heating.  This  is 
thermostatically  controlled  and  is  built 
in  six  sizes  rated  from  300  sq.  in.  to 
1300  sq.  in.  leader  area. 


Side  View  of  Furnace,  Showings  Fan 
with  Service  Door  Open 


How  TO  Pin'  Out  a  Fire  is  the  title 
of  an  interesting  little  booklet  being 
circulated  by  the  National  Fire  Pro¬ 
tection  Association,  Boston,  Mass.  After 
pointing  out  that  fires  are  not  all  alike, 
the  most  common  causes  are  grouped 
under  three  heads:  First,  ordinary 
(Class  A)  fires;  second,  fires  in  oil, 
greases,  etc.  (Class  B);  third,  electrical 
(Class  C)  fires.  Under  the  general 
heading.  “Fire  Extinguishers  —  What 
They  Are — How  They  Work,”  the  text 
and  illustrations  describe  the  more 
common  methods  of  first-aid  fire  fight¬ 
ing. 

The  Weatheu  Vein,  issued  quarterly 
by  Carrier  Engineering  ('orp.,  Newark,  N. 
J.,  in  its  last  issue  affords  Esten  Bolling 
another  opportunity  to  display  his  craft 
in  “Blue  Smoke.”  While  primarily  this 
is  the  story  of  the  Carrierized  factory 
of  Bayuk  Cigars,  Inc.,  Philadelphia,  Mr. 
Bolling  in  his  inimitable  manner  has 
made  it  a  fascinating  tale 
of  opportunity  in  the 
United  States.  The  story 
begins  with  the  dreams  of 
a  young  cigar  maker  in 
Philadelphia  some  30  years 
ago  and  tells  of  their  ful- 
tillment  in  this  newest 
factory  in  which  nearly 
half  a  million  cigars  are 
produced  each  working 
day.  Of  course  the  accom¬ 
plishment  is  possible  be¬ 
cause  in  this  factory, 
through  the  medium  of 
Carrier  equipment,  “Every 
Day  Is  A  Good  Day.”  Like 
its  predecessors,  this  issue 
of  The  Weather  Vein 
should  be  read  by  all  in¬ 
terested  in  air  conditioning  in  indus¬ 
trial  plants. 

Kaukf.man  Air  Diffusers  are  de¬ 
scribed  in  catalog  No.  9  issued  by  the 
American  Metal  Products  Corp.,  St. 
Louis,  Mo.  This  company  specializes  in 
diffusers  of  different  types  for  theatres 
and  similar  uses. 

W’erster  Feed-Water  Heaters  of 
Genuine  Puddled  W'rouoht-Iron  are  de¬ 
scribed  in  Bulletin  No.  103  issued  by 
Warren  Webster  &  Co.,  Camden,  N.  J. 
Feed-w'ater  heating  is  a  most  severe 
service  from  the  point  of  view  of  the 
materials  used  in  construction.  Alter¬ 
nate  contact  with  water,  steam,  and  air 
sets  up,  in  most  cases,  a  severe  corro¬ 
sive  action.  On  the  other  hand  alter¬ 
nate  and  too-frequent  influxes  of  cold 
water  and  hot  steam  set  up  severe 
stresses.  These  two  conflicting  actions 
make  the  choice  of  material  for  shell 
construction  one  of  vital  importance. 
Warren  Webster  &  Co.,  after  a  long  and 
careful  investigation,  decided  that  real 
puddled  wrought-iron  would  be  best  for 
this  purpose,  and  in  this  book  photo¬ 
micrographs  are  shown  to  illustrate  the 
reason  for  this  choice.  The  catalog 
contains  details  of  construction,  illus¬ 
trations  of  the  heater  in  use,  and  com¬ 


plete  dimensional  information  on  the 
subject. 


Double-Curved  Blades  That  Characterize 
the  Buffalo  Conoidal  Fans 

Buffalo  Co.no:dal  Fans  are  brought 
forward  in  an  attractive  catalog  issued 
l)y  the  Buffalo  Forge  Co.,  Buffalo,  N.  Y. 
The  text  liriefly  presents  the  advantages 
in  design,  and  characteristics  of  Buffalo 
double-curved-blade  fans,  as  well  as  in¬ 
formation  on  the  application  of  these 
fans  to  heating  and  ventilating  service. 
The  catalog  is  profusely  illustrated  with 
photographs  and  line  drawings,  together 
with  graphs  showing  the  characteristics 
of  Turbo  and  Duplex  fans.  There  are 
also  included  general  outlines  with 
dimensions  of  the  different  sizes  of  fans 
in  this  series.  Size  8Vl>  in.  x  11  in.  Pp. 
24. 

Ho.me  and  War.mth  is  the  title  of  an 
attractive  illustration  appearing  on  the 
cover  of  a  folder  put  out  by  the  Rickard 
Engineering  Corp.,  Fisk  Bldg.,  New 
York.  In  it  are  described  some  benefits 
derived  from  the  use  of  the  Rickard  oil 
burner.  It  is  emphasized  in  the  text 
that  the  Rickard  burner  has  no  one 
“big  talking  point,”  but  that  it  is  a 
carefully  designed,  constructed,  and  as¬ 
sembled  burner,  capable  of  providing 
heating  comfort  for  the  average  home 
with  little  or  no  attention  during  the 
heating  period. 

It  Cost  $48  is  used  to  draw  the  at¬ 
tention  to  a  folder  being  distributed  by 
the  Pacific  Steel  Boiler  Corp.,  Wauke¬ 
gan,  Ill.  Inside  the  sheet  is  a  photo¬ 
graph  of  a  residence  in  Birmingham. 
Ala.  Beside  it  is  a  testimonial  letter 
from  the  owner  stating  that  during  the 
past  winter  he  burned  six  tons  of  coal, 
costing  $8.  per  ton,  to  satisfactorily 
provide  for  444  ft.  of  radiation. 

Turn  Waste  He.at  into  Cash  Sav¬ 
ings  is  the  caption  of  the  Bulletin  No. 
50  issued  by  Whitlock  Coil  Pipe  Co.. 
Hartford,  Conn.  This  bulletin  describes 
the  Whitlock  preheaters,  and  there  is 
presented  a  duplex  recording-thermom¬ 
eter  chart,  showing  temperatures  of 
w'ater  entering  and  leaving  a  Whitlock 
two-stage  preheater  installed  in  a  laun¬ 
dry.  This  reproduction  practically  tells 
its  own  story. 


Sterling  Gas-Fired  Unit  Heater  Supported  on 
Roof  Truss 
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Powers 
Hot  Water 
Tank  Calculator 

DIRECTIONS — Point  Arrow  A  to  gals, 
per  Hr.  wanted.  Arrow  B  will  then  in. 
dicate  sq.  ft.  of  coil  surface  in 

iron  pipe,  arrow  C  in  brass  pipe. 

Calculations  are  based  on  tern, 

perature  rise  of  120*  with  5  lbs. 

steam  pressure,  controlled  by  a  Powers 
Regulator.  Omitting  regulator  reduces 
efficiency  20%. 


1 

1  M'x4' 

n 

I 

1 

150  i 


Memo:  36*  of  1'  pipe) 
or  28*  of  lVi‘  pipe! , 
or  24*  of  I  Vj*  pipe  ( 
or  20'  of  2'  pipe] 

'  <tj.7  t;p.P.CO 


1  eq.  ft. 
heatlns 
surface 


^  - - 

tt  * 


Working  Portion  of  the  Hot  Water  Tank  Calculator  as  Developed  by 
Powers  Regulator  Company 


High  Chim.nkyk  Cost  Money — Pith 
Auk  Exi’Enkive  appears  on  the  cover  of 
a  folder  issued  by  fronton  Bernhard 
Boiler  Co.,  fronton,  O.,  and  the  caption 
is  followed  by  “Bernhard  Boilers  Save 
at  Both  Ends — Why?”  The  text  of  the 
circular  presents  claims  made  for  this 
cast-iron  sectional  boiler  with  sections 
extending  from  front  to  back  of  the 
boiler  instead  of  in  the  conventional 
way.  ft  is  stated  that  the  resistance 
through  this  boiler  is  a  minimum,  sav¬ 
ing  on  stack  requirement,  and  that,  due 
to  the  low  water-line  made  possible  by 
the  design,  pits  are  unnecessary,  ft  is 
stated  that  cold  water  in  the  boiler  can 
i)e  steamed  in  10  minutes.  The  folder 
outlines  the  novel  principles  of  design 
and  construction  and  the  cover,  a  fac¬ 
simile  of  a  blueprint,  shows  cross  sec¬ 
tions  of  a  building  and  chimney  for  this 
type  and  for  conventional  types  of 
!)oilers.  These  boilers  are  given  the 
(le.scriptive  trade  name  Koolstack,  and 
are  manufactured  in  six  sizes,  rated 
from  5.50  sq.  ft.  to  2100  sq.  ft.  equiva¬ 
lent  radiation  capacity  at  boiler  outlet. 
They  are  shipped  in  two  sections  to 
facilitate  handling. 

The  M.XNTEit  Stokei:  is  the  title  of  a 
circular  recently  issued  by  the  Master 
Kngineering  Corp.,  New  York,  describ¬ 
ing  the  low-pressure  Master  Stoker. 
This  equipment  has  been  in  use  on  high- 
pressure  installations  for  a  number  of 
years  but  has  only  recently  been  adapted 
to  low-pressure  work  suitable  for  apart¬ 
ment  houses,  hotels,  office  buildings,  etc. 
P'uel  is  fed  into  the  hopper  at  the  front 
of  the  boiler  either  by  hand  or  by  a 
conveyor,  and  is  then  automatically 
thrown  evenly  on  to  the  entire  grate 
urea.  The  Master  Stoker  is  controlled 
automatically  between  pressure  limits, 
and  motor  blower  unit  is  used  in  con¬ 
junction  with  it  when  necessary.  In¬ 
stallation  is  simple  as  it  is  merely  at¬ 
tached  to  the  front  of  the  boiler  and 


I  ■ 
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The  Master  Stoker  for  Automatically 
Firing  Small  Boilers 


requires  no  ash  pit  excavation  or  other 
boiler  changes.  The  cheapest  fuels  are 
usetl  and  a  saving  in  coal  consumption 
is  guaranteed. 

Long  Pice  Li.nes  with  Oxwei.uei) 
.Joints  entitles  an  interesting  booklet 
from  the  Linde  Air  Products  Co.,  New' 
York.  At  the  top  of  each  page  is  a  pictur¬ 
esque  illustration  showing  how  engineers 
in  the  gas  and  oil  industries  have  at¬ 
tacked  the  problems  of  pipe  joints  in 
long  pipe  lines.  It  is  here  told  how 
oxwelded  lines  have  helped  to  overcome 
some  of  these  difficulties.  The  artistic 
pictures  make  the  book  attractive.  Size 
6  in.  X  9  in.  Pp.  32. 

How  Los  Angeles  Protects  Her 
Bathers  is  the  subject  of  an  interesting 
bulletin  just  published  by  Graver  Corp., 
East  Chicago,  Ind.  The  Los  Angeles 
municipal  sw’imming  pools,  their  con¬ 
struction  and  operation  are  described; 
a  map  show’s  the  source  of  the  city  water 
supply,  250  miles  from  Los  Angeles, 
while  another  shows  the  location  of  the 
pools  in  the  city.  Before  the  last  season 
opened,  all  of  these  pools  w’ere  equipped 
w’ith  Graver  refiltering  and  circulating 
systems.  The  use  of  these  systems  dur¬ 
ing  the  year  saved  the  city  approxi¬ 
mately  41/4  million  gallons  of  water  per 
w’eek,  and,  in  addition,  the  pools  were 
always  clean  and  sanitary  and  the  water 
w’ell  within  the  requirements  set  by  the 
health  authorities.  Graver  refiltering 
systems  are  described  and  illustrated, 
and  useful  general  data  are  given.  Size 
8V4  in.  X  11  in.  Pp.  16. 


Powers  Hot  Water  Tank  Calculator 
is  an  interesting  device  being  sent  out 
by  The  Powers  Regulator  Co.,  Chicago, 
in  the  shape  of  a  rectangular  sheet  of 
cardboard  8i/4  in.  x  11  in.  with  an  eye¬ 
let  for  hanging.  A  rotating  dial  is 
fastened  to  the  cardboard,  and  by  rotat¬ 
ing  this  in  accordance  with  the  instruc¬ 
tions,  determinations  of  heating  surface 
in  hot  water  heaters  readily  can  be 
made.  This  device  w’ill  be  sent  upon  re¬ 
quest. 


New-Tyi'E  H  V  Fa.nh  are  featured  in 
a  well-bound  catalog  received  from 
Clarage  Fan  Co.,  Kalamazoo,  Mich.  In 
the  text  this  multiblade  is  described  as 
having  accurate  proportioning  of  inlet, 
wheel  and  fan  housing,  insuring  econ¬ 
omy  of  operation  by  eliminating  fric¬ 
tion  losses,  eddy  currents  and  other 
disturbances,  which  cause  large  power- 
requirements.  Capacity  tables,  together 
W’ith  details  of  construction,  and  vari¬ 
ous  pictorial  views  compose  the  book. 
Thirty-two  pages  are  devoted  to  per¬ 
formance  and  dimension  tables.  Size 
8^/4  in.  X  11  in.  Pp.  48. 


Heating  Ho.mek  the  Modern  Way  is 
the  title  on  the  cover  of  an  attractively- 
printed  and  bound  catalog  received 
from  the  Petroleum  Heat  and  Pow’er 
Co.,  New  York.  In  the  text,  the  Petro 
oil  burner  is  described,  in  its  history 
and  working,  with  tw’o-tone  color  illus¬ 
trations.  At  the  end  is  a  diagram  of 
a  complete  Petro  installation.  Size  9  in. 
X  12  in.  Pp.  20. 
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Oil  Burners  for  Large  Low-Pressure 
Heating  Plants 

Todd.  Rotating-Cup  Atomizing  Type, 
Manual  Ignition 

1.  Todd 


M  "JHESENT  Accepted  Practice  in 
I'^Domestic  Oil  Burners”  has 
filled  a  widespread  demand  for 
accurate  and  unvarnished  data  on 
this  subject,  as  is  evidenced  by  the 
fact  that  practically  all  surplus  copies 
of  The  Heati.nc;  anu  Ventilatinu 
Mauazine  for  the  last  two  years  have 
been  sold.  Beginning  with  this  issue 
a  new  series  will  be  presented,  deal¬ 
ing  with  burners  designed  particu¬ 
larly  to  handle  such  heating  loads  as 
are  found  in  schools,  hotels,  apart¬ 
ment  houses,  office  buildings  and  fac¬ 
tories.  At  the  present  time  these 
burners  are  characterized  by  the  ab¬ 
sence  of  automatic  controls,  the  Un- 
derw’riters’  regulations  for  their  use 
requiring  constant  attendance. 


After  an  experience  of  nearly  two 
decades  in  building  oil-burning 
^  equipment,  largely  for  marine 
types  of  boilers,  the  Todd  Dry  Dock 
Engineering  and  Repair  Corp.,  Brook¬ 
lyn,  N.  Y.,  entered  the  field  of  large  low- 
pressure  units  used  for  heating  hotels. 


apartment  houses,  office  buildings  and 
similar  structures. 

This  class  of  installation  is  based 
upon  entirely  different  factors  from 
those  controlling  the  domestic  use  of 
oil.  The  cost  of  available  heat  is  the 
dominating  factor  and,  as  the  small 
sizes  of  anthracite  coal,  stoker  fired, 
offer  formidable  competition  on  this 
basis,  it  frequently  is  a  case  of  close 
figuring  to  determine  relative  values  of 
the  two  fuels. 

By  this  token  only  the  lowest  grades 
of  available  oil  fuel  economically  can 
be  used,  14®-16°  A.P.I.  being  some¬ 
what  a  standard  designation  for  this 
class  of  oil.  Naturally  this  involves  the 
preheating  of  the  oil,  reducing  its  vis¬ 
cosity  for  flow  through  the  piping  and, 
what  is  of  prime  importance,  increas¬ 
ing  the  ease  of  atomization. 

Having  had  a  wide  experience  with 
power  atomization  through  nozzles  as 
well,  as  with  steam  atomization,  the 
Todd  engineers  determined  upon  the 
rotating  cup  atomizer  as  best  adapted 
to  the  field  in  view.  This  was  because 
of  the  excellent  service  reports  on 


burners  of  this  type  that  had  been  in 
service  for  a  number  of  years. 

equipment  requikeu 

The  burner  unit,  consisting  of  a  re¬ 
volving-cup  atomizer  direct  driven  by 
an  electric  motor  (the  common  shaft 
also  carrying  the  fan  runner),  is  hinged 
on  a  front  plate  that  takes  the  place  of 
the  ashpit  door.  The  fuel  is  taken  through 
a  hollow  trunnion.  A  separate  motor- 
driven  pump  furnishes  the  oil  at  a  pres¬ 
sure  of  30-40  lbs.  It  is  customary,  on  all 
except  the  smallest  jobs,  to  install  this 
pump  unit  in  duplicate,  but  where  more 
than  one  boiler  is  to  be  fired  one  pair 
of  pumps  of  the  proper  size  is  sufficient. 

Three  oil  heaters  usually  are  installed 
— a  small  electric  heater  for  starting 
and  a  service  heater  are  interconnected 
in  the  oil  pump  discharge,  the  latter 
utilizing  steam  from  the  boiler,  A  con¬ 
centric  pipe  heater  is  installed  in  the 
pump  suction  line,  as  close  to  the  tank 
as  possible. 

This  is  designed  to  raise  the  temper¬ 
ature  of  the  oil  to  about  100“  F.,  and 
the  heater  on  the  other  side  of  the  pump 
is  proportioned  to  add  from  40“  F.  to 
100“  F.  to  that  temperature,  the  degree 
of  heating  depending  largely  upon  the 
oil  used  and  local  civic  regulations.  In 
some  cases  it  is  desirable  to  install  a 
pipe  coil  heater  in  the  fuel  storage  tank, 
especially  if  it  is  so  located  as  to  absorb 
no  heat  from  the  building  mass. 

Each  motor  of  the  installation  is  con¬ 
trolled  through  an  individual  enclosed 
switch  and  a  master  switch  located  out¬ 
side  of  the  boiler  room  can  be  used  in 
case  of  emergency.  Other  accessories 


Typical  Arrangement  of 

TODD  ROTARY  OIL  BURNER 

and  equipment  fat  firmt  low  pretture  firtbex  type  boibr  buminf  oil  of  14*  beaume 


VcnC  Pipe 

CouKoeck  end  Wire  Kink 

Fill  Pipe  Seel 

Od  Storegc  Tank 

Tank  Saddle 

Ladder 

Sand  BaA&ll 

Earth 

Od  Suction  Heater 
THcrmoaiatkc  Contrul  Valve 
Suction  Healer  Stcan  Valve 
Steam  Line  to  Heater 
PrcMure  Rcfulating  Valve 
Boiler  Smoke  Boa 
IndKating  Lanp— Electric  Heater 
Od  Reliel  VaKe 


I  Curh 
:  Handhole 
?  Padlock 
4.  Fill  Pipe  Cover 
f  Fdl  Bm 
m  Pipe 
7.  Sidewalk 
a  Tank  Manhole 
V.  Tank  C^onnectami  Chamber 

10  C*ver  Plate 

1 1  Thcrtnoaiaiic  Conticd  Pipe 
12.  Steam  Smothering  Pipe 

I  >  Iht  Return  Pipe 
14.  Chi  SiKtAkn  Pipe 
M  Pneuniercaii>r  Pipe 


Oram  from  Steam  Trap* 

Boiler  FoundatKMw 
litMilaimg  Block 
Fnrbrick 

High  Temperature  Oment 
Air  Door 

Od  Circulating  V'aKr 
Todd  Rotary  Oil  Bur^'er 
Burner  Pit 
FWtdde  **B  X'*  Cable 
Steam  Trap 
Oil  Pump  Motor 
Dnp  Pan 

Rotary  Fuel  Od  Pump 
Pump  Bate 

Pneumercamr  Gauge  Air  Pump 


ElectrK  Chi  Heater 
C>d  Discharge  Heater  ^ 
Pneunercatoc  Tank  Gauge 
Oil  SiKtuui  Strainer 
Burner  Control  l.e%*er 
CVmtrol  Cham 
Electric  Heater  Switth 
lheri*ii>meler 
Pre**ure  Ciaugc 
Burner  Nfot'H 
Pump  Motor  Swiicb 
Retiiiite  Control  Swit.h  I.*:  I 
Bodrr. 

Steam  Sraidhcrtrt:  \  ah'c 
Concrete  Fl»«>f 
Ftrcpr<K>f  SeH  Ch»*iuf!  1*-' 
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A  Typical  Todd  Installation 


of  boiler  that  is  found,  bricking  will 
vary.  The  general  principles  are  fixed: 
To  provide  a  fire-box  as  large  as  pos¬ 
sible,  of  such  shape  as  to  insure  com¬ 
plete  combustion  without  impingement 
of  flame  on  boiler  surfaces,  and  to  afford 
every  opportunity  for  a  maximum  pro¬ 
duction  and  absorption  of  radiant  heat. 

The  Todd  rotary  burner  is  designed 
to  burn  oil  fuel  not  heavier  than  14“ 
A.P.I. 


Dedication  of  Crane  Memo¬ 
rial  in  Chicago 


are  steam  traps,  thermostatic  control 
for  the  suction  oil  heater,  tank  gage, 
strainers  and  pilot  light  for  the  electric 
heater. 

THE  BURNER  UNIT 

This  type  of  Todd  burner  is  built  in 
three  sizes,  having  motors  of  1/3,  1/2 
and  1  H.P.,  respectively,  with  corre¬ 
sponding  maximum  capacities  of  100, 
220  and  375  lbs.  of  oil  per  hour.  There 
are  two  heavy-duty  ball  bearings  on  the 
motor  shaft,  the  fan  rotor  and  cup  being 
carried  on  the  inner  overhanging  end. 
Standard  speed  is  3,500  r.p.m.  The 
rotor  is  a  cast  aluminum  disc  with 
radial  ribs  integral  on  one  face.  A  steel 
plate  covers  the  ribs.  The  air  is  de¬ 
livered  at  the  rim  of  the  rotor  and  is 
turned,  by  the  case,  down  and  around 
the  rotating  cup.  This  fan  supplies  the 
primary  air  at  pressures  approximating 
8  oz.  per  sq.  inch.  Between  the  motor 
and  the  fan  casing  is  a  cylindrical  shut¬ 
ter  controlling  the  air  supply  to  the  fan. 
This  shutter,  as  well  as  a  door  opening 
admitting  secondary  air,  is  controlled 
by  a  linkage  to  a  boiler-pressure  dia¬ 
phragm,  to  which  the  automatic  oil- 
pressure  regulator  on  the  oil  feed  is 
also  linked.  Proper  proportionate  open¬ 
ings  of  the  oil  and  air  thus  can  be  main¬ 
tained. 


Oil  is  delivered  through  the  supply 
pipe,  through  a  thermometer  receptacle 
and  pressure  gage,  past  an  automatic 
pressure-regulating  valve  and  a  hand- 
operated  needle  valve,  down  a  radial 
passage  cored  in-  the  burner  casing  and 
into  a  hollow  bushing  from  where 
it  is  fed  into  the  rear  end,  or  bottom, 
of  the  rotating  cup.  In  passing  toward 
the  front,  or  top,  edge  of  the  cup  the 
oil  is  forced  through  openings  in  the 
cup  spider  which,  it  is  stated,  start 
breaking  it  up  for  easier  atomization. 
The  oil  is  thdn  atomized  from  the  sharp 
edge  of  the  rotating  cup. 

Lubrication  of  the  motor  is  provided 
by  grease  cups  on  each  bearing. 

Ignition  is  manual,  a  torch  of  asbestos 
wicking  dipped  into  kerosene  commonly 
being  used. 

As  a  protection  against  flooding  of  oil 
through  ignition  failure,  a  temperature- 
actuated  chimney  device  may  be  in¬ 
stalled,  cutting  off  the  burner  and  oil- 
pump  motors  if  the  stack  temperature 
drops  below  a  determined  point. 

Standard  fuel-storage  tanks  vary  be¬ 
tween  5000  and  1000  gal.,  depending 
upon  local  conditions. 


BRICK  I. NO 


A  carillon  of  43  bells  and'  a  carillon 
tower,  given  to  St.  Chrysostom’s  Church, 
Chicago,  by  R.  T.  Crane,  Jr.,  in  memory 
of  his  father,  Richard  Teller  Crane, 
founder  of  the  Crane  Company,  and  of 
his  mother,  Mary  Prentice  Crane,  were 
dedicated  May  15.  The  bells  were  cast 
in  England  and  have  a  total  weight  of 
30,692  lbs.  Inscribed  on  the  bells  is  the 
following:  “I  sing  of  eternity,  I  fill  the 
earth  with  a  gladsome  song,  I  soothe 
the  troubled  spirit.  In  memoriam. 
Richard  Teller  Crane,  brass  and  bell 
founder,  1832-1912.  This  carillon  is 
given  by  his  son,  R.  T.  Crane,  Jr.,  1926,” 
and  “Sing  of  eternal  love  of  mother¬ 
hood,  of  a  son’s  remembrance.  In  loving 
memory  of  Mary  Prentice  Crane,  1835- 
1885.  Placed  in  this  carillon  by  her 
son,  R.  T.  Crane,  Jr,” 


It  being  necessary  to  provide  a  defi¬ 
nite  combustion  chamber  for  each  type 


Todd  Oil  Burner  Swung  Open  for  Inspection 


Todd  Oil  Burner  in  Firing  Position 
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When  Oil  Burners  Are  Sold 


The  graph  presented  below  was 
compiled  from  data  received  from 
twenty  of  the  leading  oil-burner 
manufacturers,  who  furnished  informa¬ 
tion  for  the  article  in  Thk  Hkatixo 
AND  Vextii.ating  Maga/.ink  for  April. 
The  heavy  lines  on  this  graph  enclose 
the  field  representing  practically  all  of 
the  returns  made.  It  is  interesting  to 
note  the  rather  extraordinary  degree  of 
uniformity,  as  shown  here,  in  oil-burner 
sales  from  month  to  month.  Each  short 
horizontal  line  denotes  the  sales  of  one 
of  these  manufacturers,  in  per  cent  of 
his  ow'n  total  annual  output  sold  in  that 
particular  month.  One  feature  brought 
out  by  the  graph  is  the  almost  uniform 
width  of  the  field  during  the  greater 
part  of  the  year.  The  burners,  for  which 
data  were  supplied,  are: 


A.  B.  C.,  Aladdin,  Aetna,  Baker,  Grant, 
Hardinge,  Johnson,  Kleen  Heet,  Marr, 
May,  Nokol,  Nu-Way,  Oil-O-Matic,  Petro, 
Bayfield,  Socony,  Sundstrand,  Sword, 
Timken,  and  Wayne. 

A  series  of  diagrams  (Fig.  2)  shows 
the  percentage  of  sales  of  important 
commodities,  month  by  month,  and  is 
presented  to  indicate  that  the  character¬ 
istic  curve  of  oil-burner  sales,  at  the 
bottom,  does  not  depict  a  particularly 
bad  condition  of  affairs.  This  curve  of 
oil-burner  sales  was  made  from  the  re¬ 
ports  of  the  above  manufacturers. 

The  figures  represent  per  cent  of  total 
annual  sales.  The  oil-burner  curve  rep¬ 
resents  an  analysis  of  sales  of  these 
manufacturers  whose  aggregate  sales 
exceeded  60,000  burners. 
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Fig.  2.  Sales,  Month  by  Month,  of  Oil 
Burners  and  Other  Important 
Commodities 


Margaret  Ingels  With  New 
York  Ventilation  Commission 

After  having  been  closely  identified 
w'ith  the  detail  involved  in  the  study 
of  air  conditions  as  related  to  human 
comfort  made  at  the  Research  Labora¬ 
tory  of  the  A.  S.  H.  &  V.  E.,  at  Pitts¬ 
burgh,  Miss  Margaret  Ingels  has  become 
identified  with  the  New  York  Ventila¬ 
tion  Commission,  with  headquarters  in 
New'  York.  Particularly  because  of  her 
comprehensive  grasp  of  this  subject, 
and  of  her  ability  in  general  heating, 
ventilation  and  air  -  conditioning  re¬ 
search,  Miss  Ingels  should  be  a  valu¬ 
able  asset  to  the  staff  of  the  commission 
in  the  extensive  program  it  has  mapped 
out  for  the  immediate  future. 

Miss  Ingels  graduated  from  the  Uni¬ 


versity  of  Kentucky,  completing  the 
course  in  mechanical  engineering,  and 
for  two  years  was  with  the  Chicago 
Te’ephone  Company.  During  the  next 
four  years  she  was  associated  with  the 
engineering  department  of  the  Carrier 
Engineering  Corporation,  and  in  1921 
she  accepted  the  call  of  her  old  mentor. 
Dean  Anderson,  and  joined  the  staff  of 
the  Research  Laboratory,  of  which  the 
Dean  w'as  director. 

Associated  with  O.  W.  Armspach, 
Miss  Ingels  delved  into  a  study  of  the 
kata-thermometer  and  also  assisted  in 
the  development  of  the  Anderson-Arms- 
pach  dust  determinator.  She  also  spe¬ 
cialized  in  the  infiltration  studies  that 
have  occupied  the  Laboratory  during 
the  last  few'  years.  Miss  Ingels  is  a 
full  member  of  the  A.  S.  H.  &  V.  E., 


and,  for  some  time,  has  been  secretary 
of  the  Pittsburgh  Chapter. 

The  New  York  Ventilation  Commis¬ 
sion  is  to  be  congratulated  on  securing 
the  services  of  a  research  engineer  w'itli 
so  valuable  an  experience  in  the  par¬ 
ticular  field  in  which  its  investigations 
lie,  and  the  many  friends  of  Miss  Ingels 
wish  her  continued  and  increasing  suc¬ 
cess  in  her  chosen  work. 


Men  Can’t  Work  in  Gas  Masks  ap¬ 
pears  on  a  circular  sent  out  by  American 
Blower  Co.,  Detroit,  Mich.,  calling  atten¬ 
tion  to  the  desirability  for  air  changes 
in  industrial  enclosures  where  dust  or 
gas-producing  operations  are  in  pro¬ 
gress.  The  circular  features  a  table 
showing  frequency  of  air  changes  neces¬ 
sary  for  various  applications. 


AIR  CONDITIONING 
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Present  Accepted  Practice  in  Domestic 

Oil  Burners 


Aladdin.  Air  Atomizing,  Mechanical  Draft, 

Gas  Ignition 


Previous  articles  in  this  series  are: 

1.  Kleen  Heet,  July,  1925. 

2.  Baker,  July,  1925. 

3.  Kerrihard,  July,  1925. 

4.  Silent  Gloiv,  August,  1925. 

5.  Aetna,  August,  1925. 

6.  Caloroil,  September,  1925. 

7.  Oil-O-Matic,  September,  1925. 

8.  Chalmers,  October,  1925. 

9.  Hart,  October,  1925. 

10.  Sun,  October,  1925. 

11.  Ray  field,  November,  1925. 

12.  A.  B.  C.,  November,  1925. 

13.  Electrol,  December,  1925. 

14.  Grant,  January.  1926. 


15.  Nu-Way,  January,  1926. 

16.  Wayne,  February,  1926. 

17.  May,  February,  1926. 

18.  Ray  Rotary,  March,  1926. 

19.  Super  Oil  Heator,  May,  1926. 

20.  Nokol,  July,  1926. 

21.  Johnson,  August,  1926. 

22.  Arrow,  September,  1926. 

23.  Sale  Fire,  October,  1926. 

24.  Sword,  November,  1926. 

25.  Hardinge,  January,  1927. 

26.  Petro,  February.  1927. 

27.  Sundstrand.  March.  1927. 

28.  Northern,  May.  1927. 

29.  Vesta,  June,  1927. 

30.  Marr,  July,  1927. 


31.  Aladdin 


Aladdin  oil  burners  are  designed 
for  application  to  heating  boilers 
^  carrying  net  loads  of  4000  sq.  ft. 
steam  radiation  or  less,  and  are  manu¬ 
factured  and  marketed  by  the  Aladdin 
Utilities  Corp.,  Chicago. 

These  burners  are  built  in  three  sizes, 
or  models,  the  smallest  of  which.  Model 
K,  is  of  the  so-called  “down-draft”  type, 
the  firing  head  being  installed  through 
the  fire  door  with  the  nozzle  over  the 
centre  of  the  grate,  projecting  the  fiame- 
jet  downward  onto  the  refractory-covered 
grate.  This  type  is  said  to  he  particu¬ 
larly  adapted  to  the  round  boilers  and 
small  square  sectional  types  so  common 
in  small  homes. 

Models  G  and  H  fire  horizontally 
through  the  ash-pit  door,  into  refrac¬ 
tory  chambers  built  to  give  the  best 
results  in  each  particular  case. 


now  ,\TOMIZ.\TION  IS  ACCOMPLl.SHEI) 

The  nozzle  is  constructed  of  phosphor 
bronze  and  consists  of  a  housing  within 
which  is  a  nozzle  pin,  adjustable  and 
locked  when  in  the  desired  position. 
This  pin  is  hollow  and  closed  at  the 
firing  end,  which  is  rounded.  Two 
orifices  are  drilled  into  the  hollow  sec¬ 
tion,  at  right  angles  to  the  axis,  just 
back  from  the  rounded  end.  This  tube 
carries  the  oil  to  the  front  end  of  the 
nozzle  assembly,  ejecting  it,  due  to 
pump  pressure,  in  two  fine  streams  at 
right  angles  to  the  tube. 

The  nozzle  head  is  a  cap-like  piece, 
recessed  from  the  rear,  having  internal 
threads  into  which  the  nozzle  -  pin 
screws,  with  the  rounded  tip  located 
just  inside  a  large  orifice  in  the  outer 
face  of  the  head.  By  means  of  the 


Two  Model  H  Aladdin  Oil  Burners  In  a  Typical  Installation»( 


screw  threads  the  location  of  the  nozzle- 
pin  head  (and  the  oil  orifices),  with 
reference  to  the  orifice  in  the  nozzle 
head,  is  determined  and  set.  Air  enters 
a  cored  recess  in  the  nozzle  housing 
surrounding  the  nozzle  pin,  and  passes 
through  tangentially-drilled  holes  in  the 
head,  being  compressed  by  the  restric¬ 
tion  offered  by  the  annular  hole  at  the 
end  of  the  nozzle  pin.  The  Venturi 
effect  thus  obtained  atomizes  the  oil 
and  delivers  the  oil-spray  and  primary 
air  well  mixed. 

An  extremely  quiet  flame  results  from 
retarded  combustion,  secured  through 
the  manner  in  which  secondary  air  is 
admitted  through  the  ash  pit. 

THE  POWER  UNIT 

Ali  models  have  similar  power  units, 
the  motor  being  of  the  slow-speed  type, 
ranging  from  1/6  to  1/4  H.P.  Motors 
of  the  repulsion-induction  type  insure 
freedom  from  radio  interference.  The 


Installation  of  Model  K  Aladdin  Oil 
Burner 

oil  pump  and  air  compressor  are  direct 
driven  by  the  motor,  and  an  oil  pump 
in  the  base  of  the  unit  assembly  sup¬ 
plies  lubrication  to  bearings  and  com¬ 
pressor  blades  through  a  pressure-feed 
system.  The  base  is  set  on  adjustable 
legs  so  that  proper  blast-tube  alignment 
can  be  secured  in  any  boiler. 

FAN  AM)  PLMP  DETAILS 

Blades  of  cast  aluminum  are  so 
mounted  as  to  minimize  vibration;  no 
butterfly  adjustment  is  used,  air  volume 
being  controlled  through  adjustable 
shutters  in  the  air  intake.  The  air 
compressor  is  of  the  twin-blade  rotary 
type,  with  bearings  the  full  width  of 
the  rotor  blades.  Blades  are  set  on  an 
angle,  and  from  4  to  10  lbs.  pressure 
can  be  built  up  without  chattering.  In 
practice,  however,  from  to  3  lbs.  only 
are  required.  A  Yoke-type  oil  pump, 
with  a  capacity  ten  times  the  maximum 
ability  of  the  burner,  is  used.  A  gland 
of  special  design  is  guaranteed  leakless. 
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NON-PULSATING  BACK-PRESSURE  VALVE 

Oil  not  required  by  the  burner  is  by¬ 
passed  to  the  tank  through  a  valve  de¬ 
signed  to  prevent  pulsations  in  the  oil 
pressure  when  it  is  operating.  A  posi¬ 
tive  cut-off  valve,  operating  through  a 
sylphon  bellows,  prevents  oil  from 
reaching  the  nozzle  except  when  the 
required  pressure  has  been  attained. 
The  slowing  down  of  the  motor  reduces 
the  pressure  and  causes  this  valve  to 
function  even  before  the  motor  stops. 

CONTROI.S 

Mercoid  controls  are  used  on  all 
models  with  an  extremely  simple  series 
wiring  diagram.  The  new  Visa-flame- 
operated  safety  is  used  on  models  G 
and  H.  Failure  of  the  flame  to  become 
established,  excess  temperature  in  the 
boiler  water  or  of  air  in  the  control 
room — any  of  these  will  open  the  motor 
circuit.  Ignition  is  by  means  of  a 
Bunsen  gas-burner,  constantly  operat¬ 


ing.  It  is  stated  that  the  low  gas  con¬ 
sumption — 1000  to  1500  cu.  ft.  per  month 
— is  not  objectionable,  and  the  sim¬ 
plicity  of  the  ignition  scheme  is  ap¬ 
parent. 

The  Aladdin  burner  is  listed  by  the 
Underwriters  to  burn  oil  not  heavier 
than  28“  A.P.I. 


Is  Window  Glass  Doomed? 

The  Council  on  Physical  Therapy  of 
the  American  Medical  Association  has 
concluded  a  preliminary  series  of  tests 
to  determine  the  efficiency  of  certain 
window-glass  substitutes  in  transmit¬ 
ting  the  antirachitic  rays  of  sunlight. 
Tests  were  made  of  the  transmission  of 
ultra-violet  rays,  the  determination  be¬ 
ing  made  by  spectroscopic  analysis,  and 
by  the  biological  effects  of  transmitted 
sunlight.  Various  material  having  such 
characteristic  trade  names  as,  Vitaglass, 
Cel-O-Glass,  and  Flex-O-Glass,  were 
used. 


“The  results  of  these  investigations 
encourage  the  belief  that  there  are  now 
available  materials  for  glazing  our  win¬ 
dows  which  do  not  possess  the  fault  of 
window  glass  in  excluding  the  health 
giving  rays  of  sunlight.  This  belief  is 
particularly  engendered  because  the 
cages  did  not  have  a  southern  exposure 
and,  moreover,  they  were  of  such  size 
that  the  chickens  were  not  compelled 
to  remain  in  the  sunlight  area.  A  com¬ 
paratively  small  amount  of  exposure  to 
sunlight,  even  during  the  winter  months, 
at  the  latitude  of  Boston,  has  a  decided¬ 
ly  beneflcial  effect. 

“Corning  glass  and  the  clear  Vitaglass 
are  as  transparent  to  the  visible  rays 
as  is  window  glass.  Vitaglass  is  furn¬ 
ished  also  in  a  translucent  (‘Cathedral’) 
form,  which  is  particularly  suitable 
where  privacy  is  desired.  Cel-O-Glass 
and  Flex-O-Glass  are  not  transparent, 
but  the  data  presented  show  their  com¬ 
parative  value  for  use  in  solariums  and 
for  animal  husbandry  in  cases  in  which 
transparency  is  not  essential.  Both  of 
these  substances  are  less  expensive  than 
ordinary  window  glass,  but  the  Flex-O- 
Glass  does  not  withstand  the  onslaught 
of  the  weather  as  well  as  does  the  Cel- 
O-Glass.  The  waxy  coating  of  the  Flex- 
O-Glass  has  a  tendency  to  soften  in  hot 
sunshine  and  dust  may  then  adhere 
which  is  not  easily  washed  off.  This 
material  is  primarily  intended,  how¬ 
ever,  for  use  in  animal  husbandry  to 
provide  protection  in  winter.  During 
the  hot  summer  months  it  may  be  re¬ 
moved  and  in  the  fall  reinstalled.” 

— From  the  Journal  of  the  American  Medical 
Association. 


Deaths 

Fr.wk  W.  Terry  of  the  Richmond 
Radiator  Co.,  New  York,  died  July  7, 
as  the  result  of  an  automobile  accident. 

H.  P.  Cahill,  president  and  founder 
of  the  H.  P.  Cahill  Plumbing  and  Heat¬ 
ing  Co,,  Akron,  O.,  died  at  the  People’s 
Hospital  in  that  city,  June  12,  after  a 
short  illness.  Mr.  Cahill  was  a  past 
president  of  the  Ohio  Master  Plumbers’ 
Association  and  of  the  Akron  Master 
Plumbers’  Association. 

C.  C.  Pyke,  president  of  the  Indiana 
Society  of  Sanitary  Engineers,  and  one 
of  the  founders  of  the  Lane-Pyke-Werk- 
hoff  Co.,  Lafayette,  Ind.,  died  June  12, 
following  an  operation.  Mr.  Pyke  was 
born  in  Lafayette,  December  9,  1855. 

Dr.  William  P.  Gerhard,  a  well-known 
sanitary  engineer  and  a  writer  on  sani¬ 
tation  subjects,  died  at  his  home,  Scars- 
dale,  N.  Y.,  July  8.  He  was  72  years 
old. 

William  J.  Carlin,  for  the  past  20 
years  president  and  treasurer  of  the 
Coffin  Valve  Co.,  Dorchester,  Mass.,  died 
July  19,  in  his  sixtieth  year,  at  his  sum¬ 
mer  home  on  Little’s  Point,  Swampscott, 
Mass.,  after  a  short  illness. 
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Realizing  that  the  success  of  heating,  venti' 
lating,  and  air  conditioning  systems  depends 
on  the  fan  for  economical  and  positive  opera- 
tion,  Architects  and  Engineers  specify  the 
ME  Fan  outright. 


SPECIFYING  a  Type  ME  Fan  removes  all  uncertainty 
in  ratings — for  this  fan  has  been  authoritatively 
tested  and  certified  in  the  laboratories  of  two  large 


ertified  Ferfomiance 

is  an  Insurance  Policu 
of  SatUfacttan  'I 


Complete  description  with  engineer¬ 
ing  data  is  contained  in  Catalog  No. 
100,  with  interesting  information 
covering  the  tests  made  in  two  Uni¬ 
versities.  A  postal  card  will  bring 
your  copy  by  return  mail. 


Universities. 

Lower  RPM  and  tip  speed  for  a  given  pressure,  higher 
total  and  static  efficiency,  greater  economy,  and  quietness 
heretofore  unknown  are  the  engineering  achievements  of  the 
ME  Fan.  And  its  craftsmanship  dignifies  its  leadership. 


It  is  to  your  advantage  to  investigate  the  ME  Fan.  It  is 
the  culmination  of  over  forty  years  experience  and  progress 
in  designing  and  manufacturing  air  moving  apparatus. 


Representatives  in  Principal  Cities 


Fan* 

Unit  Heaters 
Air  Washers 
Blowers 
Furnaces 


I 


NEW  YORK 


BLOWER 

COMPANY 


General 

Offices 

2242 

South  Halsted 
Chicago 


heat  and  VENTILATE  MECHANIC  ALLY— USE  ME  FANS  for  BEST  RESULTS 
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TABLE  OF  CAPACITIES  OF  STANDARD  JENNINGS  HEATING  PUMPS 


Size 

Equivalent  Direct 
Radiation 
sq.  ft. 

Water  Capacity 

At  180°  F 
Against  10 
lbs.  Pressure 
gal.  per  min. 

^  Size 

Equivalent  Direct 
Radiation 
sq.  ft. 

At  180°  F 
Against  10  1 

lbs.  Pressure  | 
gal.  per  min. 

T 

2,500 

'4 

D 

60 

M 

5,000 

8 

E 

90 

A 

8,000 

11 

F 

140 

B 

16,000 

22 

G 

200 

C 

26,000 

35 

H 

4«, 

Jennings  water  capacity 

double  normal  condensate 


In  calculating  the  normal  con¬ 
densation  in  a  steam  heating 
system,  liberal  practice  allows 
Vs  lb.  of  condensate  per  hr.  per  sq. 
ft.  of  equivalent  direct  radiation. 
This  not  only  takes  care  of  the 
condensation  within  the  radiation 
itself,  but  also  provides  for  that 
which  occurs  in  the  supply  mains. 

So  that  for,  say,  26,000  sq.  ft. 
radiation,  the  normal 
quantity  of  water  to  be 
removed  is  26,000  x  Vs  ^ 
=8,666  lbs.  per  hour. 

Or  17.4  gallons  per 
minute. 


The  water  capacity  of  the 
Jennings  Pump  is  just  twice  this 
amount.  As  the  table  shows,  the 
size  C  unit  can  ba  relied  on  to 
handle  35  gal.  per  min., — that  is, 
double  the  condensation  normally 
produced  by  26,000  sq.  ft.  radia- . 
tion  for  which  the  C  pump  is 
recommended. 

The  same  method  of  rating  is 
applied  to  the  other 
Jennings  sizes.  Provid¬ 
ing  a  factor  of  safety 
that  is  more  than  ade¬ 
quate  to  take  care  of 
unusual  peak  loads. 


NASH  ENGINEERING  COMPANY 


81  Wilson  Road 


so.  NORWALK,  CONN. 


Branch  Sales  Offices:  Atlanta,  Birniinghani,  Boston,  Buffalo,  Chattanooga,  Chicago,  Cleveland. 
Balias,  Denver,  Detroit.  Indianapolis,  Kansas  City,  Memphis,  Miami,  Minneapolis.  New  Orleans. 
New  York,  Omaha,  Philadelphia,  Pittsburgh,  Portland,  Richmond,  St.  Louis,  Salt  Lake  City,  San 
Francisco,  Seattle.  Tampa,  Washington,  D.  C.  In  Canada:  Montreal,  Toronto  and  Vancmiver. 
European  Offices:  London,  Eng.,  Norman  Eng.  Co.;  Brussels,  Belgium,  and  Amsterdam,  Holland, 
Louis  Reijners  &  Co.;  Oslo,  Norway,  and  Stockholm,  Sweden,  I»rentzen  &  Wettre. 
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Trade  and  Miscellaneous  Notes 


Coming  Events 

September  19-23,  1927.  Fall  meeting 
of  the  American  Welding  Society  at 
Detroit.  Mich.  Headquarters  at  the 
Book-Cadillac  Hotel. 

September  26-October  1, 1927.  Eleventh 
Exposition  of  Chemical  Industries  at 
Xew  York.  Headquarters  at  Grand 
('entral  Palace. 

October  12-16,  1927.  Ninth  annual 
convention  of  the  American  Gas  Asso¬ 
ciation  at  Chicago,  Ill.  Headquarters 
at  the  Hotel  Stevens. 

October  17-21,  1927.  Fifty-sixth  annu¬ 
al  convention  of  the  American  Public 
Health  Association  at  Cincinnati,  O. 


Miscellaneous  Notes 

Copper  &  Brass  Research  Association, 
2.5  Broadway,  New  York,  announces  the 
opening  of  a  mid-western  office  at  901 
Landreth  Bldg.,  St.  Louis,  Mo.,  under 
the  direction  of  Harvey  A.  Call,  who 
will  co-operate  with  the  trade  in  the 
Mississippi  Valley  in  promoting  the  use 
of  copper  and  its  alloys,  brass  and 
bronze.  Mr.  Call  was  formerly  associate 
editor  of  ffheet  Metal  Worker,  New 
York. 


National  Brass  Institute,  an  associa¬ 
tion  of  brass  manufacturers,  organized 
at  the  recent  meeting  of  the  National 
Pipe  and  Supplies  Association,  has 
elected  the  following  officers:  President, 
H.  C.  Bulkeley,  American  Sanitary  Mfg. 
Co.,  Abingdon,  Ill.;  vice-president,  R.  L. 
Ottke,  Standard  Sanitary  Mfg.  Co., 
Pittsburgh;  treasurer,  E.  M.  Rogert, 
United-Oberndorf  Corp.,  Cleveland;  sec¬ 
retary,  Charles  M.  Best,  with  offices  at 
229  Henry  W.  Oliver  Bldg.,  Pittsburgh, 
Pa.  The  board  of  directors  will  consist 
of  the  elected  officers  as  well  as  Earl 
W.  Roberts,  Roberts  Brass  Mfg.  Co., 
Detroit,  and  E.  H.  Blywise,  Republic 
Brass  Mfg.  Co.,  Cleveland. 

National  Trade  Extension  Bureau,  at 
a  special  meeting  held  in  Minneapolis, 
appointed  Russell  G.  Creviston  as  sec¬ 
retary  of  a  budget  and  program  com¬ 
mittee,  which  is  composed  of  members 
of  the  manufacturers’  and  executive 
committees,  and  will  assume  the  respon¬ 
sibility  of  carrying  on  the  work  of  meet¬ 
ing  the  enlarged  budget  and  developing 
a  program  for  the  bureau.  William  G. 
Bergner,  secretary  of  the  bureau,  con¬ 
tinues  in  that  position  in  charge  of  the 
present  activities. 


Edwin  H.  Lockwood,  formerly  asso¬ 
ciate  professor  of  mechanical  engineer¬ 
ing  at  the  Sheffield  Scientific  School  of 
Yale  University,  New  Haven,  Conn.,  has 
been  promoted  to  full  professorship. 

Jiles  W.  Haney  has  been  appointed 
chairman  of  the  mechanical  engineering 
department  of  the  University  of  Ne¬ 
braska,  Lincoln,  Neb. 

Western  Trade  Golf  Association, 
Chicago,  held  a  joint  tournament 
July  12,  at  the  Olympia  Fields  Country 
Club.  This  was  a  get-together  of  this 
association,  the  Plumbing  Contrac¬ 
tors’  Association  of  Chicago  and  the 
American  Society  of  Heating  and  Ven¬ 
tilating  Engineers. 

Smoke  Prevention  Association,  Inc., 
Chicago,  announces  the  following  new 
officers,  elected  at  its  recent  convention 
in  Des  Moines:  President,  Andrew  J. 
Glascott,  chief  smoke  inspector,  Buffalo; 
first  vice-president,  Thomas  C.  Casserly, 
research  engineer,  Weil-McLain  Co., 
Michigan  City,  Ind.;  second  vice-presi¬ 
dent  Arthur  C.  Stockwell,  smoke  inspec¬ 
tor,  New  York  Central  Lines,  Chicago; 
secretary-treasurer,  F.  A.  Chambers, 
chief  smoke  inspector,  Chicago. 


Instant  Heat^Always! 

with 


Autovent  Unit  Heater 
Floor  Type 


AUTOVENT 


-Guaranteed- 


UNIT  HEATERS 


Here*s  Why 

Heavy-duty  motor . . .  specially 
designed  fan  wheel  .  .  .  extra 
large  size  pressure  chamber  . . . 
tapered  discharge . . .  positively 
guaranted  performance  .  .  .  un¬ 
usually  careful  and  finished 
workmanship  throughout  .  .  . 
built  for  continuous  duty. 


Autovent  Unit  Heater 
Ceiliny  Type 


Unusual  Record  Established 

IN  the  four  years  that  we  have  been  building  Autovent  Unit 
Heaters,  not  a  single  one  has  ever  failed  to  give  satisfactory 
service ! 

This  is  a  great  record  of  which  we  are  justly  proud.  It  fully 
convinces  us  that  it  pays  in  added  friendship  and  goodwill  to  build 
our  product  right. 

You  will  be  figuring  on  many  Unit  Heater  jobs  this  fall.  Let  us 
work  with  you.  If  you  haven’t  our  catalog  and  prices — write! 


AUTOVENT  FAN  &  BLOWER  CO. 

730-738  W.  Monroe  St.,  Chicago,  IlL 
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Westchester  Oil  Burner  Association, 
New  Rochelle,  N.  Y.,  which  formerly 
has  held  semi-monthly  luncheons,  has 
organized  formally  with  constitution 
and  by-laws.  Officers  elected  are:  Pres¬ 
ident,  Vernon  H.  Holby,  Aetna;  vice- 
president,  W,  H.  Brower,  Sr.,  A.B.C.; 
treasurer,  L.  L.  Halle,  Westchester 
May;  secretary,  A.  L.  Kimball,  Socony, 
105  North  Ave.,  New  Rochelle,  N.  Y. 

President  Clarence  M.  Woolley,  of  the 
American  Radiator  Company,  has  been 
decorated  by  the  Belgian  Government 
with  the  medal  of  “Officer  of  the 
Crown.”  The  decoration  was  conferred 
by  Baron  de  Cartier  de  Marchienne, 
Belgian  Ambassador  to  the  United 
States. 

National  Association  of  Master 
Plumbers  has  established  official  head¬ 
quarters  for  the  ensuing  year  in 
Albany,  N.  Y.,  at  9-10  Albany  County 
Savings  Bank  Bldg.,  South  Pearl  and 
State  Streets.  Albany  is  the  home  city 
of  President  Thomas  F.  Nolan. 


Pierce,  Butler  &  Pierce  Not 
in  Boiler  Merger 

In  view  of  published  reports,  the 
Pierce,  Butler  &  Pierce  Mfg.  Corp.,  New 
York,  announces  that  it  has  made  no 
agreement  for  merger  with  any  other 
company  or  companies  and  has  under 


consideration  no  change  whatever  in 
its  present  policy. 


General  Sales  Offices  of 
American  Radiator  Company 
Move  to  New  York 

Effective  July  15,  the  general  sales 
offices  of  the  American  Radiator  Com¬ 
pany,  formerly  located  in  Buffalo,  N. 
Y.,  were  established  in  New  York  in  the 
American  Radiator  Building,  41  West 
40th  Street. 

R.  B.  Flershem,  formerly  general 
sales  manager  of  the  company,  has  re¬ 
signed  but  will  continue  to  act  in  an 
advisory  capacity  with  the  title  of  con¬ 
sulting  vice-president.  Joseph  Beirn, 
formerly  district  sales  manager,  has 
been  appointed  general  sales  manager, 
with  headquarters  in  New  York.  It  is 
also  announced  that  W.  M.  Scudder, 
vice-president  in  charge  of  sales,  will 
be  located  in  the  Chicago  district  office. 


Chicago  Distributing 
Organization  for 
Aladdin  Oil  Burners 

James  L.  L.  McCormack,  formerly 
vice-president  and  secretary  of  Hardinge 
Bros.,  Inc.,  has  taken  over  the  distribu¬ 
tion  of  Aladdin  oil  burners  for  Chicago 
and  the  suburban  district.  Mr.  McCor¬ 


mack  is  well-known  in  the  trade,  having 
been  active  in  a  sales  and  executive 
capacity  since  the  inception  of  the  oil- 
burner  industry. 

Aladdin  engineers  have  recently  made 
some  refinements,  such  as  the  secondary 
application  of  volume  air  in  the  model 
K  down  draft  and  the  addition  of  the 
latest  Mercoid  safety  controls.  The 
Chicago  distributing  organization  will 
be  known  as  the  Aladdin  Oil  Burner 
Sales. 


Manufacturers’  Notes 

Autovent  Fan  &  Blower  Co.,  Chicago, 
Ill.,  announces  that  Terry-Durin  Co., 
Cedar  Rapids,  Iowa,  has  been  appointed 
distributor  in  the  Iowa  territory. 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  has  opened  a  branch  office  at  236 
High  St.,  Newark,  N.  J.,  to  provide  bet¬ 
ter  sales  and  service  facilities  in  north¬ 
ern  New  Jersey  and  adjacent  counties 
of  New  York  state.  F.  K.  Armstrong, 
formerly  with  the  company’s  New  York 
sales  branch,  has  been  appointed  man¬ 
ager. 

Graver  Corp.,  East  Chicago,  Ind.,  an¬ 
nounces  that  at  an  election  held  on 
June  17,  the  following  officers  were 
elected:  President  and  treasurer,  W. 
F.  Graver;  first  vice-president,  P.  S. 
Graver;  second  vice-president,  J.  P. 
Graver;  third  vice-president,  K.  W. 
Bartlett;  secretary,  H.  S.  Graver;  assist¬ 
ant  secretary,  A.  E.  Lucius. 


Why  are  De  Bothezat  Disc  Pressure  Fans 
Unsurpassed  for  Positive  Ventilation? 

Because — 


1.  Build  up  Static  Pressure. 

2.  Overcome  duct  resistance. 

3.  Highly  efficient. 

4.  Reliable  and  Flexible. 

5.  Give  Positive  Results. 

6.  Perfectly  Balanced. 

7.  Rigid  Construction. 

8.  Scientifically  Designed. 

9.  Reliable. 

10.  Powerful  Elxhaust  of  Fumes. 

11.  Powerful  Removal  of  Vapors. 

12.  Powerful  Exhaust  and  Ventilating  Against 
Wind. 

13.  Powerful  Supply  of  Air. 

14.  Low  Installation  Cost. 

15.  Economical  Installation  and  Operation. 

Writ*  for  Catalog  H  V 

De  Bothezat  Impeller  Co. 

Incorporated 

19X2  Park  Ave.,  New  York 
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Note  the  construction  of  the  Sylphon  Bellows — the  diaphragm  of  all 
genuine  Sylphon  Damper  Regulators.  The  seamless,  all-metal  con¬ 
struction  makes  the  Sylphon  Bellows  the  most  sensitive,  flexible  and  dur¬ 
able  diaphragm  in  existence. 

The  service  and  life  of  any  damper  regulator  depend  completely  on  the  diaphragm. 

If  the  diaphragm  doesn’t  stand  up,  the  regulator  cannot  continue  in  operation. 
Rubber  rots.  Solder  cracks.  Diaphragms  made  of  these  or  other  perishable  ma¬ 
terials,  as  you  know,  are  not  capable  of  responding  continuously  through  years  of 
service  to  the  expansions  and  contractions  of  varying  steam  pressures. 

The  Sylphon  Bellows  is  a  seamless,  solderless,  all-metal  diaphragm.  It  is  sensitive, 
smooth  and  positive  in  action,  responding  to  the  slightest  changes  in  steam  pressure. 
It  opens  and  closes  the  draft  dampers  smoothly  and  dependably  year  after  year. 
There  is  no  servicing  of  a  genuine  Sylphon  Damper  Regulator. 

Ituist  on  the  genuine.  Refuee  imitations.  Ask  for  Bulletin  WDR-S 


No.  22-3  Sylphon  Damper  Regula¬ 
tor  for  low  pressure  st^m  boilers 
with  light  damiiers. 


Jhe  Mton  8ulphon  Gompany 

Ori^inatdts  and  Vatentees  of  the  Sylphon  Bellotfis 

Knoxville,  Tennessee,  U.S.A. 

SALES  OFFICES  IN:  New  York  Chicago  Detroit  Bostqa  PhUadelphia 

and  all  the  Principal  Cities  in  the  U.  S. 

European  Representatives:  Croahy  Valve  dk  Canadian  Representatives:  Darting 

Engineering  Co.,  Ltd.,  41-42  Foley  Street,  Bros.,  Ltd.,  120  Prince  Street, 

London,  W.  1,  England  Montreal,  Canada 


No.  924  Sylphon  Steam  Damper 
Regulator,  extra  sensitire  type. 


Steam  Damper  Regulators 


FOR  LOW  PRESSURE  STEAM  BOILERS 


This  cross-sectional  view  of  a  cut-open  Bellows 
shows  how  the  folds  or  corrugations  are  so  formed 
that  they  equalize  the  strains  of  expansion  and 
compression  throughout  the  metal,  giving  almost 
indefinite  life  to  the  Bellows. 


No.  22  Sylphon  Damper  Regulator 
for  low  pressure  steam  boilers. 
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Stanley  Sales  Co.,  1440  Broadway, 
New  York,  agents  for  the  American 
District  Steam  Co.,  North  Tonawanda, 
N.  Y.,  announces  the  appointment  of 
Henry  P.  Kahn  as  its  representative. 
Mr.  Kahn  will  assist  George  S.  Whiffen, 
head  of  the  Stanley  company. 

Kieley  &  Mueller,  Inc.,  34  West  13th 
St.,  New  York,  announces  that  the  com¬ 
pany  is  now  represented  in  the  New 
England  territory  by  Ray  Engineering 
Co.,  of  Boston.  Another  appointment 
is  that  of  the  Fulton  Engineering  Co., 
Los  Angeles,  as  representative  on  the 
Pacific  Coast  for  the  company’s  line  of 
steam,  water  and  air  specialties. 

Bonney  Forge  &  Tool  Works,  Allen¬ 
town,  Pa.,  has  appointed  W.  W.  Wixson, 
who  has  been  connected  with  the  com¬ 
pany  for  a  number  of  years,  as  district 
sales  manager  of  the  central  district. 

C.  A.  Dunham  Co.,  Ltd.,  Toronto, 
Canada,  announces  that  Fred  W. 
Spencer,  until  recently  with  McKellar 
&  Blackball,  Toronto,  has  been  ap¬ 
pointed  sales  manager  of  the  company’s 
branch  at  Halifax,  N.  S. 

Larimer-Lauer,  Inc.,  1824  S.  Hope  St., 
Los  Angeles,  Calif.,  announces  that  the 
entire  stock  of  George  B.  Larimer,  one 
of  the  members  of  the  firm,  has  been 
purchased  by  Harrold  English  and 
Harold  E.  Lauer.  Mr.  Larimer  is  retir¬ 
ing  from  business. 

Johns-Manville  Corp.,  292  Madison 
Ave.,  New  York,  announces  the  election 
of  Theodore  F.  Merseles  as  president. 
H.  E.  Manville,  who  has  been  president 


of  the  company  since  the  death  of  his 
brother,  T.  F.  Manville,  in  1925,  has 
been  elected  chairman  of  the  board  of 
directors.  Mr.  Merseles,  who  retires 
from  the  presidency  of  Montgomery 
Ward  &  Company,  will  continue  as  a 
director  of  that  company  and  as  chair¬ 
man  of  its  executive  committee. 


Theodore  F.  Merseles 

President,  Johns-Manville  Corporation 


Walsh  and  Weidner  Boiler  Co.,  New 
York,  announces  the  appointment  of 
.1.  Gould  Coutant  as  advisor  to  manu¬ 
facturers  of  fuel-burning  equipment,  air 
heaters,  economizers,  etc. 

Robinson  Furnace  Co.,  205  West  Lake 
St.,  Chicago,  has  acquired  the  Heating 


Systems  and  Supply  Company,  which 
in  the  future  will  be  known  as  the  Heat¬ 
ing  Systems  Division  of  the  Robinson 
Furnace  Company. 

Lincoln  Electric  Co.,  Cleveland,  0., 
announces  that  the  Missouri  district 
office  has  been  moved  from  1808  Rail¬ 
way  Exchange  Bldg.,  St.  Louis,  to  1003 
Davidson  Bldg.,  Kansas  City,  with 
Robert  Notvest  in  charge.  A  branch 
office  has  been  established  by  the  com¬ 
pany  at  220  Nicholas  Bldg.,  Toledo,  O., 
with  A.  H.  Homrighaus,  formerly  "in 
charge  of  the  Missouri  district,  as  man¬ 
ager  of  this  district. 

Evins  F.  Glore  &  Son,  Inc.,  New  York, 
have  opened  a  warehouse  in  Asbury 
Park,  N.  J.,  at  Third  and  Railroad  Aves., 
where  they  will  carry  a  line  of  boilers, 
radiators  and  tank  heaters.  Samuel 
Barnes  is  manager  of  the  branch. 

Rome  Brass  Radiator  Corp.,  1  East 
42nd  St.,  New  York,  announces  the  ap¬ 
pointment  of  Thomas  E.  Crone  as  dis¬ 
trict  manager  of  the  company  with  head¬ 
quarters  in  New  York.  Mr.  Crone  was 
formerly  district  sales  manager  of  W. 
A.  Russell  &  Company. 


Changes  of  Address 

Rome  Brass  Radiator  Corp.,  1  East 
42nd  St.,  New  York,  announces  that  its 
Chicago  office  has  moved  to  Room  1922, 
228  North  La  Salle  Street. 

M.  G.  Harbula,  consulting  engineer, 
formerly  of  Chicago,  is  now  located  at 
1564  Broadway,  New  York. 


CONDENSATION 

P11MP<!  AUTOMATIC 
I  UlUi  iJ  ELECTRIC 


Boilt  for  all  pressure  NOISELESS 
and  capacity  requirements  RUGGED 

■  Special  bulletin  giving  sizes,  dimensions 
and  capacities  with  details  sent  on  request. 


The  mark  of 
Dependability 


YEOMANS  BROTHERS  CO. 

1421  Dayton  St  Chicago,  Ul 


Featu: 


IwrvlRblTTr 


CHICAOO  PUMP  CO. 


24-Hour  Delivery 
.  /  ^  Hidh(>QualiA’y-— Lov^Price  ^  ^ 

•  Ctropactr-Easy  to  Install 

‘.  '  ■  Av^omatic^Easy  to  Maintain 

^  tSiieaup  to  10,000  Sq.  Ft. — 10  Lbs. 

^ Condansatic^Purnps 

'*'^or  .^y^ze  or  Pressure  ^  '  " 

COMPANY 

itAfiie^COWDEHSATION-CtRCUlATING  - 


.32  5  WOLF  It  A  i 


B.1LCE*#FIRE'^  HOUSES -VACUUM  ^ 
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Jim:  (who  thinks  all  fittings  are  a  gamble):  **We*ve  got  to  hurry  to  hook  this  line  up 
by  five  o’clock.  Hope  we  don’t  run  into  a  lot  of  crooked  threads.” 

Old  Timer:  “Don’t  worry!  See  the  big  ‘G.’?  Grinnell  made  these  fittings.” 


Dhc  Old  ^imer 
"Knows 


Straight  topping  is  one  of  many  reasons  why 
Grinnell  Cast  Iron  Fittings  mean  better  jobs 
with  less  labor.  Grinnell  Fittings  make  a 
straight,  tight  joint — without  forcing.  Insure 
perfect  alignment.  And  cut  down  the  delays 
and  replacements  resulting  from  sandholes. 
Try  out  these  time-saving,  labor-saving  fit¬ 
tings.  Write  us  for  the  name  of  the  nearest 
distributor  if  your  own  jobber  doesn’t  carry 
them.  Address  Grinnell  Company,  Inc.,  208 
W.  Exchange  St.,  Providence,  R.  I. 


GRINNELL 

PIPE  FITTINGS 


Cast  Iron  Fittings — Adjustable  Pipe  Hangers 


Pipe  Bends’— Welded  Headers— Lap  Joints— Piping  Supplies 
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New  Incorporations 

Barber  Gas  Burner  Sales  Co.,  1806 
East  12th  St.,  Cleveland,  O.,  has  been 
incorporated  under  the  laws  of  the  State 
of  Ohio  with  a  capital  of  $100,000.  The 
company  will  distribute  Barber  patented 
gas  burners  and  Minneapolis  heat  regu¬ 
lators,  and  will  operate  locally.  Officers 
of  the  company,  which  is  a  subsidiary 
of  the  Cleveland  Gas  Burner  and  Ap¬ 
pliance  Company,  are:  President,  Felix 
J.  McTernan;  vice-president  and  secre¬ 
tary,  Ira  E.  Baker;  treasurer,  Harry  E. 
Kerr.  Frank  Cotton,  formerly  manager 


house  heating  department  of  the  Repub¬ 
lic  Light,  Heat  and  Power  Co.,  Buffalo, 
will  have  charge  of  the  engineering  de¬ 
partment  of  the  company,  and  the  sales 
division  will  be  under  the  supervision 
of  Mr.  McTernan,  who  will  divide  his 
time  between  his  Buffalo  office,  where 
he  has  been  located  for  the  past  six 
years  as  distributor  of  these  products, 
and  the  Cleveland  headquarters  of  the 
new  company. 

H.  S.  Kaiser  Co.,  31  West  Kinzie  St., 
Chicago,  Ill.,  has  been  organized  by 
Harry  S.  Kaiser,  formerly  associated 
with  Hanley  &  Company.  The  new 


company  will  operate  as  ventilating  and 
sheet-metal  contracting  engineers. 

Edward  R.  Teller  Co.,  463-7  Broadway, 
Westwood,  N.  J.,  has  been  formed  "by 
Edward  R.  Teller,  heating  and  ventilat¬ 
ing  engineer,  who  has  resigned  his  posi¬ 
tion  as  sales  manager  of  the  Thatcher 
Company.  Mr.  Teller  was  connected  with 
the  Thatcher  Company  for  20  years. 
An  office,  warehouse  and  showrooms 
will  be  maintained  at  the  above  address. 
A  request  for  catalogs  from  all  manu¬ 
facturers  in  the  industry  has  been  made 
by  Mr.  Teller. 


VYCAJESriC 

Trade  Mark 


We  can  ship 
from  stodk 
E-Z  Hangers 
suitable  for  All 
makes  of  the 
new  Tube  Type 
Radiators. 


HEALT-RUFF  CO. 

772  Hampden  Avanua 
ST.  PAUL.  MINN. 


Pat.  Dec.  7,  1826  No.  1.609.884 
Style  No.  131 

Majestic  Enclosures  are  built  in  all  sizes  and  patterns. 
They  are  hygienically  correct  in  design  and  properly 
direct  a  distribution  of  heat  from  the  radiator. 


Enclosure  tops  are  of  five-ply  veneer  of  differently 
grained  wood  cemented  together  so  that  it  will  be  un¬ 
affected  by  any  change  of  temperature  or  moisture  and 
will  provide  a  strong  window  seat. 

Majestic  Enclosures  are  substantially  fire-proof  and  are 
of  particularly  artistic  design,  lending  an  additional 
artistic  touch  to  any  apartment  or  room  equipped 
with  them.  Write  for  descriptive  circular  and  prices. 


Majestic  Cabinet  Works,  Inc. 

Manufaeturmrm  of  Patontod  Radiator  Encloaurot 

1455  Park  Avenue  New  York  City 

Telephone  LEHIGH  0361 


RADIATOR  HANGER 
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Over  20  times 


the  number  cf  air-cells 


WENTY  small  closed  cells 
are  more  efficient  as  a  heating- 
pipe  insulation  than  one  large 
open  cell. 

Johns-Manville  Improved  As- 
bestocel  has  over  twenty  times 
the  number  of  air  cells  per  3  foot 
section  than  an  equal  length  of 
ordinary  pipe  covering.  Cross  cor¬ 
rugations  running  around  the 
section  break  up  the  lengthwise 
corrugations  into  small,  closed, 
isolated  cells.  In  ordinary  pipe 
covering  the  corrugations 


extend  the  entire  length  of  the 
section  and  are  open  at  the  ends. 
Through  them  air  may  circulate 
freely. 

Because  of  this  greater  number 
of  small  cells.  Improved  Asbes- 
tocel  saves  more  heat  and  more 
coal.  And  it  lasts  longer  because 
added  corrugations  give  increased 
strength. 

Specify  Improved  Asbestocel. 
Y ou  can  always  identify  it  by  the 
red  band  at  each  end  of  every 
section. 


JOHNS-MANVILLE  CORPORATION,  Madison  Avenue  at  41st  St.,  New  York 

Branches  in  all  large  cities  For  Canada:  Canadian  Johns-Manville  Co.,  Ltd.,  Toronto 


OHNS-MANVnXE 


-  Improved 

Asbestocel 
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This  publication  has  been  pre¬ 
pared  for  the  use  of  the  heating 
and  ventilating  engineer,  the  heating 
contractor,  those  engaged  in  the  oil¬ 
burning  industry,  and  the  user  and 
potential  user  of  oil-burning  equip.- 
ment.  Over  a  dozen  beautiful  and 
spectacular  flame  photographs  were 
made  particularly  for  this  book  in 
order  that  the  subject  of  oil  combus¬ 
tion  might  be  more  thoroughly  pre- 

Three  chapters  are  de¬ 
voted  entirely  to  a  discus¬ 
sion  of  the  salient  points  of 
the  outstanding  oil  burn¬ 
ers  that  are  on  the  market 
today.  The  chapter  on  effi¬ 
ciency  clears  up  a  great 
many  points  that  are  hazy 
in  many  minds.  The  chap¬ 
ter,  “How  Many  Gallons 
of  Oil  Equal  a  Ton  of 
Coal,”  and  the  chapter, 
“Checking  the  Radiation,” 
will  be  of  great  value  to 
those  engaged  in  the  sale 
or  engineering  phases  of 
the  industry. 


House  Heating  with  Oil  Fuel 


By  P.  E.  Fansler 

Associate  Editor,  The  Heating  and  Ventilating  Magazine 


I.  The  Era  of  Automatic  Control. 
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CANADIAN  SIROCCO  COMPANY,  LIMITED,  WINDSOR,  ONTARIO 

(652) 


HEAT  WITH  UNIT  HEATERS 


merican  Rlower 


VENTILATING,  HEATING.  AIR  CONDITIONING.  DRYING.  NtECHANICAL  DRAFT 


MANUFACTURERS  OP  ALL  TYPES  OF  AIR 


HANDUNC  EQUIPMENT  SINCE  1881 


Now,  garages,  stores,  depots,  small  shops,  show¬ 
rooms,  and  buildings  of  similar  types  and  sizes 
can  have  positive  heat  control,  even  distribution 
of  heat,  and  more  efficient  heating  equipment  at 
materially  lower  costs. 


Venturafin  Junior,  size  No.  2,  is  not  a  new  pro¬ 
duct — it  is  a  new,  smaller  size  of  the  famous 
Venturafin  Unit  that  has  given  revolutionary 
heating  results  in  over  15,000  installations. 


Write  now.  Get  all  the  facts  on  Venturafin  before  you 
install  heating  equipment  in  any  building,  large  or  smalL 


y^NNO 


NNOUNCINC 


— a  proved  heating  method  of  remarkable  effective¬ 
ness — now  extended  to  buildings  of  smaller  areas. 


Heretofore,  because  of  its  tremendous  heating 
capacity,  the  Venturafin  Method  of  Unit  Heating 
was  limited  in  application  to  large  buildings. 


Now,  with  the  new  Venturafin  Junior,  size  No.  2, 
the  remarkable  advantages  and  economies  of 
the  Venturafin  Method  are  extended  to  smaller 


structures. 
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Advertisements  under  this  heading,  $2.00  per  inch,  payable  in  advance.  A  1-in.  advertise¬ 
ment  contains  35  words.  To  secure  insertion  copy  must  be  received  not  later  than  the  20th  of 
the  month  preceding  date  of  issue. 


MANUFACTURER'S  REPRESENTATIVE— 
Manufacturer  of  complete  line  of  fans,  air 
washers  and  unit  heaters,  desires  recognized 
representatives  on  commission  basis.  Address 
Box  81,  care  of  Heating  and  Ventilating  Mag¬ 
azine. 


SALESMEN  WANTED.— Experienced  ra¬ 
diator  and  boiler  salesmen  for  Brooklyn  and 
Long  Island.  Please  give  previous  experience 
in  first  letter.  Union  Radiator  Co.,  Johns¬ 
town,  Pa. 


Ostrander  Wins  Suit  for 
Recovery  of  Stock 

After  11  years  of  litigation,  a  decision 
has  been  rendered  by  the  Supreme 
Court  of  Missouri  in  the  case  of  Lewis 
F.  and  Jenny  L.  Ostrander  vs.  Con¬ 
tinental  Brass  and  Foundry  Company, 
Joseph  Mesmer,  Fred  Mesmer,  et  al,  in 
favor  of  the  plaintiffs.  The  decision 
carries  the  payment  by  the  defendants 
of  a  substantial  sum  to  the  Ostranders 
in  addition  to  the  payment  of  all  costs. 
Lewis  F.  Ostrander,  who  was  one  of 
the  plaintiffs,  is  vice-president  and  sales 
manager  of  the  0-E  Specialty  Mfg.  Co., 
of  Milwaukee,  Wis. 


Central  Station  Heating  Notes 

London,  Ont. — Application  has  been 
made  for  a  Dominion  charter  by  the 
Central  Heating  Co.,  London,  with  a 
capitalization  of  $350,000.  This  com¬ 
pany  is  being  formed  here  to  carry  on 
a  heating  business  in  the  central  por¬ 
tion  of  the  city,  and  includes  taking 
over  the  plants  now  operated  by  Helena 
Costume  Company  and  Greene-Swift 
Company,  Ltd.  The  Helena  heating 
plant  will  be  closed  down  and  all  steam 
will  be  supplied  from  the  plant  of 
Greene-Swift  Company,  which  will  be 
operated  by  the  new  company.  It  has 
been  stated  that  $25,000  will  be  expend¬ 
ed  on  improvements  to  the  heating 
plant,  including  the  installation  of  a 
new  boiler  and  mains. 


ESTIMATOR  WANTED — An  experienced 
estimator  on  heating,  ventilating  and  i>ower 
piping  work.  Preferably  one  familiar  with 
New  York  City  methods.  State  age  and  ex¬ 
perience.  Christian  preferred.  Permanent  po¬ 
sition  if  satisfactory.  Address  Box  82,  care 
of  Heating  and  Ventilating  Magazine. 


FOR  SALE  CHEAP 

Indirect  heating  and  ven¬ 
tilating  equipment,  includ¬ 
ing  fans,  engines,  heaters, 
ducts,  temperature  con¬ 
trol,  etc.  For  full  particu¬ 
lars  write  National  Bis¬ 
cuit  Company,  Purchasing 
Department,  85  Ninth 
Avenue,  New  York  City. 


SHOP  OWNERS 
ATTENTION! 

Here  is  something  new  in  the  way  of  ser¬ 
vice  to  you.  We  have  added  a  new  facility 
that  you  can  take  advantage  of— our  - 

PRIVATE 

CONSULTATION 

SERVICE 

— for  a  period  of  one  year. 

Business  administration,  management,  bet¬ 
ter  methods,  technical  problems,  many  phases 
of  your  own  shop  and  its  greater  success  are 
covered  in  the  advice  given  you  individually. 

Write  us  for  further  information  on  this 
splendid,  new  service  to  help  put  your  busi¬ 
ness  on  its  feet  at  very  reasonable  cost. 

St.  Louis  Technical  Institute, 

4643  Clayton  Ave., 

St.  Louis,  Mo. 


^n^NFAN  Unit  Heaters 


Economy  Plus 
Comfort 

IN  winter,  Dwyer  TWINFAN  Unit  Heaters 
by  their  special  indirect  radiation  system, 
keep  the  warmed  air  down  to  the  level  of  the 
workers  where  it  belongs;  and  away  from  the 
ceilings  where  it  is  wasted.  That’s  why  they 
effect  tremendous  savings  in  fuel. 

In  summer  TWINFANS  connected  by  ducts 
to  the  outside  air  furnish  an  adequate  venti¬ 
lating  system  that  takes  the  discomfort  out 
of  hot,  murky  days. 

And  in  fall  and  spring,  TWINFANS  make 
possible  an  immediate  control  of  the  heat  by 
a  turn  of  a  switch.  More  than  that,  the  heat 
may  be  turned  on  full  in  one  part  of  a  build¬ 
ing  and  at  the  same  time  may  be  completely 
shut  off  from  another  part. 

For  a  heating  system  that  makes  revolu¬ 
tionary  reductions  in  heating  costs,  that 
saves  floof  space  and  provides  a  measure  of 
comfort,  that  speeds  up  production  and  keeps 
workers  contented,  look  up  the  records  that 
are  being  made  by  TWINFANS  in  industrial 
plants  and  garages.  Names  and  addresses 
on  request. 


You  can  build  up  a  profitable  repeat  order  business  by  selling  TWIN- 
FANS  to  your  customers.  Our  engineers  will  gladly  help  you  on  your 
next  heating  job. 


Dwyer  Equipment  Company 

4534  W.  NORTH  AVE.  CHICAGO,  ILL. 


